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Transmittal
Revised Final Health and Safety Plan
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Naval Air Station Alameda
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Dear Ms. Dizon:

Enclosed are 20 copies of the revised final Health and Safety Plan for the
Remedial Investigation/Feasibility Study at the Naval Air Station Alameda.

This report completes a portion of the work authorized under contract
N62474-85-D-5620 Delivery Order 0008.

If you have any questions, please call us.

Respectfully submitted,

/ / _. --/%_
/ . ( _ { /

Claude Carlos White, Jr., P.E.
Project Engineer
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HEALTHAND SAFETY PLAN
REMEDIAL INVESTIGATION/FEASIBILITYSTUDY

NAVAL AIR STATIONALAMEDA
ALAMEDA,CALIFORNIA

I
1.0 INTRODUCTION

m The Work Planforthe RemedialInvestigation/FeasibilityStudy(RI/FS)at

NavalAir Station(NAS)Alamedaconsistsof the followingplanning

U documents:

B Volume I SamplingPlan

Volume IA SamplingPlan: Solid Waste AssessmentTest (SWAT)Proposal

addendum
g

Volume IB Air SamplingPlan

Volume 2 Health and Safety Plan

Q Volume 3 QualityAssuranceProjectPlan (QAPP)- Quality

Assurance/QualityControlPlan (QA/QC)

R Volume 4 CommunityRelationsPlan

Volume 5 ProjectManagementPlan/Schedule

Volume 6 Data ManagementPlan
Volume 7 PublicHealth and EnvironmentalEvaluationPlan

Volume 8 FeasibilityStudy Plan
m

The Health and Safety Plan was preparedby CanonieEnvironmentalServices

I Corp. (Canonie)on behalf of the Departmentof the Navy, WesternDivision,

Naval FacilitiesEngineeringCommandfor the United States (U.S.)Naval Air

S Station (NASAlameda) in Alameda,California(FigureI-I).

This document,Volume 2, outlinesthe health and safety procedureswhichm
will be institutedfor the field activitiesassociatedwith the Remedial

..... Investigation/FeasibilityStudy (RI/FS)for the NAS Alameda in Alameda,
m

California. The plan has been preparedto conformwith the California

Departmentof HealthServices (DHS)Site Safety Plan outlineand is

Q

CanonteEnvironmental
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consistentwith federalOccupationalSafety and HealthAct (OSHA)

a requirementsfor hazardouswaste site operationsunder 29 CFR 1910 and the
work practicesoutlined in 29 CFR 1926. The plan is based on existing

informationregardingthe site and upon past experienceat other sites.
m

Site conditionsare expectedto vary. Specificprovisionsof this plan

g will be upgraded/downgraded,as appropriate,dependingupon actual field

conditions. All changesin the plan must be approvedby the site health

m and safety officer (HSO)prior to implementation. Such changeswill be

conveyedto all on-sitepersonnel.

m
All visitorsand regulatorypersonnelare expectedto be familiarwith, and

comply with, all aspectsof the Health and SafetyPlan. Any personnelwho

i fail to comply with on-siteprotectionlevelsor other provisionsof the

plan will be excludedfrom all activework areas/exclusionareas, as deemed

D appropriateby the HSO or other on-siteCanonierepresentative.

Canoniewill provideall protectiveequipmentnecessaryfor Canonieon-site

personnel. All regulatorypersonneland visitorsbroughton-siteby reg-

ulatorypersonnelare expectedto providetheir own protectiveequipment
m

which equals or exceedsthat requiredby this plan.

m 1.1 Site Description

i NAS Alameda is located in Alameda,California. The stationoccupiesthe

westerntip of the islandof Alameda,which lies along the easternside of

m the San FranciscoBay. Most of the easternhalf of the stationis

developedwith office and industrialfacilities. Runwaysand support

facilitiesoccupythe westernpart of the station.
m

m

m
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The specificsites within the stationwhich are includedin the RI/FS are

a Iisted below.

o 1943-1956DisposalArea
I

o West Beach Landfill
g

_ o Area 97

o Building360 (Plating,EngineCleaning,Paint Stripping,and Paint

I Shops)

o Building5 (Plating,Paint Stripping,Cleaning,and Paint Shops)
Q

o Building41 (AircraftIntermediateMaintenanceDepartment)

o Building459, 547, and 162 (ServiceStations)

o Building114 (Pest ControlArea and SeparatorPit)

o Building410

g
o Building400 and 530 (MissileReworkOperations)

I o Building14

m o Building10 (PowerPlant)

o Oil RefineryI

o Fire TrainingArea
m

o Buildings301 and 389

Q

• CanomeEnvironmental
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o Cans C-2 Area

I

o Seaplane Lagoon

i
o StationSewer System (noton-site)

I o Yard D-13

a o Estuary(OaklandInnerHarbor)

A map of the layout of the NAS Alamedawhich shows the specificsites ofi

the feasibilitystudy outlineis includedas Figure1-2.

I

m

i

m

I

m

m

m
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2.0 RESPONSIBLEPERSONNEL

111

The key Canonie personnel and their respective responsibilities for this
s

projectare listed below:

_II o ProjectManager - James W. Babcock,Ph.D. - The projectmanager is

responsiblefor oversightof all aspectsof the projectincluding

Ii health and safety and all on-siteactivities.

o Site Engineer- C. CarlosWhite, P.E. - The site engineeris
11

responsiblefor on-siteactivitiesincludingsampling,quality

assurance,and all on-siteengineeringactivities. The site engineer

8 also functionsas the alternateon-sitesafetyofficerand reports

directlyto the projectmanager.
am

o Site HSO - Paul Carstens- The site HSO is responsiblefor the

implementationof this plan and oversightof the air monitoring

programson-site. All changesin this plan will be approvedand

implementedby the HSO. The HSO will also be responsiblefor
m

conductinghealthand safety inspectionsof the site. If a hazardous

conditionis discovered,the HSO will specifyappropriatecorrective

m actionswhich will be implementedimmediately. If the condition

representsan imminentdanger,the HSO is authorizedto order a

m cessationof the activitiesin question.

i

I

I

O
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_ 3.0 JOB HAZARDANALYSIS

I

The potentialhazardsassociatedwith the site activitiesincludeboth
i

chemicaland physicalhazards. The chemicalhazardsinvolvepotential

exposureto contaminatedsoils and groundwater. The physicalhazards

i includeworkingaround heavy machinery,such as drill rigs and sampling

equipment,noise, heat stress,and workingin confinedareas.

AppendixA indicatesthe anticipatedhazardsby the individuallocations

I specified in Section 1.1. The discussion below is a summary of those
hazards.

3.1 Chemical Hazards

m A wide varietyof chemicalcontaminantshave been identifiedas potentially

being presenton-site. Heavy metals,pesticides,chlorinatedsolvents,

petroleumproducts,polychlorinatedbiphenyls(PCBs),acids,caustics,

cyanide,aromaticsolvents,aliphaticsolvents,and asbestosare included

in the contaminantlist.
el

The most common metals identifiedinclude:
a

Lead - Inorganiclead affectsthe centralnervoussystem,kidneys,

m blood-formingsystem,and reproductivesystem. Routesof

exposure includeinhalationand ingestion. Symptomsinclude

i weakness,pallor,weight loss, wrist/footdrop, abdominal

cramps,gingivalline. Volatilizationdependson the lead-

m bearingcompound. It is not considereda carcinogen. OSHA
permissibleexposurelimit (PEL) is 0.05 milligramsper cubic

meter (mg/m3).
I

Q
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Mercury Inorganicmercuryaffectsthe respiratorysystem,central

I nervous system,and the kidneys. Routesof exposure include
inhalation,skin absorption,skin contact,and ingestion.

Symptomsincludeheadache,cough, chest pains and tightness,

O breathingdifficulties,pneumonitis,mouth sores,loss of

teeth, nausea,diarrhea,skin irritation,shaking,insomnia,

m personalitychange,and loss of memory. It has a very low

vapor pressure. It is not considereda carcinogen. OSHA

i ceilinglevel is 0.I mg/m3.

Chromium - Chromiumaffectsthe respiratorysystem. Route of exposure isI
inhalation. Symptomsincludehistologicfibrosisof the lungs.

Volatilizationdependsupon the compound. The hexavalentstate

m of chromiumis a carcinogen. OSHA PEL is I mg/m3.

m Cadmium - Cadmiumaffectsthe respiratorysystem,kidneys,prostate,and

circulatorysystem. Routes of exposureare inhalationand

ingestion. Symptomsincludepulmonaryedema,cough, tightness

of chest, headache,chills,muscle aches, nausea,diarrhea,

m emphysema,anemia,and proteinuria. Volatilizationdepends
upon the cadmium-bearingcompound. It is considereda

carcinogen. OSHA PEL is 0.2 mg/m3.
g

Nickel - Nickel affectsthe skin and respiratorysystem. Routes of

exposure includeinhalation,skin contact,and ingestion.

Symptoms includeeye, skin, and mucous irritation,and allergic

i reactions. Does not volatilize. It is considereda potential

carcinogenfor lungs and sinuses. OSHA PEL is 1.0 mg/m3.

i
Copper o Copper affectsthe respiratorysystem,liver, and kidneys.

Individualswith Wilson'sDiseaseare at increasedrisk.

a Routesof exposure includeinhalation,skin contact,and inges-

Q
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tion. Symptomsincludeirritationof mucous membranes,

dermatitis,metallictaste, and nasal perforation. It is nots
considereda carcinogen. Does not volatilize. OSHA PEL is

I mg/m3 .
i

Zinc Zinc dust is considereda nuisancerespiratoryhazard. Route

a of exposureis inhalation. No reportedsymptoms. Does not

volatilize. It is not considereda carcinogen. No allowable

u exposurelimit has been established.

Barium - Barium affectsthe cardiovascularsystem,centralnervous
I

system,respiratorysystem,and the eyes. Routesof exposure

includeinhalation,skin contact,and ingestion. Symptoms

i includeupper respiratorytract irritation,muscle spasms,slow

pulse, eye irritation,and skin burns. Volatilizationdepends

ale upon compound. It is not considereda carcinogen. OSHA PEL is

0.5 mg/m3.

Iron - Irondust is considereda nuisancerespiratoryhazard. Route

of exposure is inhalation. No reportedsymptoms. Does not
I

volatilize. It is not considereda carcinogen. No allowable

exposurelimit has been established.
g

The pesticidesknown to have been used at the base include:

m

Chlordane- Chlordaneaffectsthe centralnervoussystem,lungs, eyes,

m liver, kidneys,and skin. Routes of exposure includeinhala-

tion, skin absorption,skin contact,and ingestion. Symptoms

includeblurredvision,confusion,delirium,cough, abdominal

m pain, nausea,vomiting,diarrhea,irritability,tremor,and

convulsions. It has a low vapor pressure. It is not con-

II sidereda carcinogen. OSHA PEL is 0.5 mg/m3.

CanomeEnvi onmental
II
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2,4 D - 2,4 - D affectsthe skin and the centralnervoussystem.

Routes of exposureincludeinhalation,skin absorption,skin

i contact,and ingestion. Symptomsincludeweakness,stupor,

hyporeflexia,muscle twitch,convulsions,and dermatitis. It

i has a vapor pressureequivalentto zero. It is not considered

a carcinogen. OSHA PEL is 10 mg/m3.

Q

DDT - DDT affectsthe centralnervoussystem,kidneys,liver, and

m skin. Routes of exposure includeinhalation,skin absorption,

skin contact,and ingestion. Symptomsincludeirritationof

eyes and skin,weaknessof hands,vomiting,headache,convul-

sions,confusion,dizziness,tremors,and apprehension. It has

a very low vapor pressure. It is considereda potential

I carcinogen. OSHA PEL is I mg/m3.

a Diazinon Diazinonaffectsthe respiratorysystem,liver, and the central

nervoussystem. Routesof exposureincludeinhalation,skin

absorption,skin contact,and ingestion. Symptomsare similar

to malathionexposure. It has a low vapor pressure. It is not

considereda carcinogen. It has a ThresholdLimit Value (TLV)
U

of 0.1 mg/m3.

I Lindane Lindaneaffectsthe liver, kidneys,centralnervoussystem,

respiratory,and blood-formingsystem. Routes of exposure

g includeinhalation,skin absorption,skin contact,and inges-

tion. Symptomsincludevomiting;restlessness;muscle spasms;

i convulsions;respiratoryfailure;irritationof the eyes, nose,
and throat;headache;and aplasticanemia. Does not volatilize

readily. It is considereda potentialcarcinogen. OSHA PEL is

a 0.5 mg/m3.

I

lid
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Malathion- Malathionaffectsthe respiratorysystem,liver, and the cen-

tral nervoussystem. Routesof exposureincludeinhalation,g
skin absorption,skin contact,and ingestion. Symptomsinclude

tightnessof chest,wheezing,bluishdiscolorationof skin,

i aching in and behind eyes, blurredvision,tearing,runny nose,

headache,wateringof the mouth, sweating,twitching,weakness,

am paralysis,arrestedbreathing,dizziness,confusion,stagger-

ing, slurredspeech,convulsions,coma, and cholinesterase

I depression. It has a low vapor pressure. It is not considered

a carcinogen. OSHA PEL is 15 mg/m3.

Warfarin Warfarinaffectsthe circulatorysystem. Routes of exposure

includeinhalationand skin absorption. Symptoms include

a bleedingdifficultiesby impairmentof clotting. Hematuria,

hematomason arms and legs, back pain, bleedinglips, hemor-

m rhaging,abdominalpain, and vomiting. Warfarindoes not

volatilizereadily. It is not considereda carcinogen. OSHA

PEL is 0.1 mg/m3.

The chlorinatedsolventsanticipatedinclude:
I

Trichloroethylene Trichloroethyleneaffectsthe respiratorysystem,

m heart, liver, kidneys,centralnervoussystem,and the skin.

Routes of exposureincludeinhalation,skin contact,and inges-

m tion. Symptomsincludeheadaches,vertigo,visual distur-

bances,tremors,nausea,vomiting,eye irritation,dermatitis,

i and cardiacarrhythmia. It has a moderatevapor pressure. It

is considereda potentialcarcinogen. OSHA PEL is 100 parts

per million (ppm).
m

1,2-Dichloroethylene- 1,2-Dichloroethyleneaffectsthe respiratorysystem,

m eyes, and the centralnervoussystem. Routesof exposure

includeinhalation,skin contact,and ingestion. Symptoms

includeirritationof the eyes and respiratorysystemand

0
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depressionof the centralnervoussystem. It has a high vapor

pressure. It is not considereda carcinogen. OSHA PEL is 200
I

ppm.

m Methyl chloroform- Methyl chloroformaffectsthe skin, liver,and car-

diovascularsystem. Routesof exposureincludeinhalationand

e skin contact. Symptomsincludeirritationof the skin, head-

ache, dizziness,drowsiness,reproductiveabnormalities,

m unconsciousness,irregularheart beat, and death. It
volatilizesreadily. It is not considereda carcinogen. OSHA

PEL is 350 ppm.
O

Carbon tetrachloride Carbontetrachlorideaffectsthe centralnervous

system,eyes, liver,kidneys,and skin. Routesof exposure

includeinhalation,skin absorption,skin contact,and inges-

mm tion. Symptomsincludecentralnervoussystemdepression,

nausea,vomiting,and skin irritation. It has a moderate rate

of vaporization. It is considereda suspectedcarcinogen.
OSHA PEL is 10 ppm.

I Methylenechloride Methylenechlorideaffectsthe skin, cardiovascular

system,circulatorysystem,and the respiratorysystem. Routes

of exposure includeinhalation,skin contact,and ingestion.

Symptomsincludeirritationor numbnessof the skin, mental

m confusion,light-headedness,nausea,vomiting,unconsciousness,

and death. It has a high vapor pressure. It is considereda

suspectedcarcinogen. TLV is 50 ppm.
m

The petroleumproductsidentifiedinclude:
R

Aviation fuel - Aviationfuel is consideredsimilarto diesel fuel in its

J toxicologicalproperties. Primarytargetorgan is the skin.

Route of exposureis skin contact. Symptomsof exposurein-

clude irritationand dermatitis. It has a low vapor pressure.

m
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It is not considereda carcinogen. No allowableexposurelimit

has been established.
I

Oil - Oil affectsthe skin when in the mist form. Route of exposure

411 is skin contact. The main symptomis dermatitis. It has a

very low vapor pressure. It is not considereda carcinogen.

e OSHA PEL is 5 mg/m3 for mist exposure.

e Gasoline - Gasolineaffectsthe skin and centralnervoussystem. Routes

of exposureincludeinhalation,skin contact,and ingestion.

u Symptoms includecentralnervoussystemdepression,irritation
of the skin and mucous membranes,and hypersensitivity.It has

a high vapor pressure. It is not considereda carcinogen. TLV
B

is 300 ppm.

II Napthalene Napthaleneaffectsthe blood, liver, kidneys,and central

nervoussystem. Routesof exposureincludeinhalation,skin

absorption,skin contact,and ingestion. Symptomsinclude

abdominalcramps,nausea,vomiting,diarrhea,headache,tired-

ness, confusion,painfulurination,dark urine, convulsions,
i

coma, anemia,fever, jaundice,and skin irritation. It has a

low vapor pressure. It not considereda carcinogen. OSHA PEL

i is 10 ppm.

m The anticipatedacidsinclude:

I Hydrochloric- Hydrochloricacid affectsthe respiratorysystem,skin, and

eyes. Routes of exposureincludeinhalation,skin contact,and

ill ingestion. Symptomsincludeinflammationof nose and throat,
tearingof the eyes, cough, throatburns, choking,dermatitis,

and contactburns to eyes and skin. It is normallya gas. It

lid is not a carcinogen. OSHA PEL 5 ppm ceiling.

Ii
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Nitric - Nitric acid affectsthe skin, respiratorysystem,and the eyes.

Routesof exposureincludeinhalation,skin contact,andI
ingestion. Symptomsincludesevere irritationto the eyes,

mucous membranes,and respiratorytract;breathing

I difficulties;pneumonia;and skin and eye burns. The ability

to volatilizevarieswith the acid concentration. It is not

e considereda carcinogen. OSHA PEL is 5 mg/m3.

a Sulfuric Sulfuricacid affectsthe skin, respiratorysystem,and the

eyes. Routesof exposureincludeinhalation,skin contact,and

m ingestion. Symptomsincludesevere irritationto the eyes,
mucous membranes,and respiratorytract; eye and skin burns;

and tooth decay. It has a low vapor pressure. It is not
B

considereda carcinogen. OSHA PEL is I mg/m3.

S The causticidentifiedis:

m _ Sodium hydroxide- Sodium hydroxideaffectsthe skin, eyes, and respiratory

system. Routes of exposure includeinhalation,skin contact,

and ingestion. Symptomsincludeirritationto the eyes, skin,
I

and mucous membranes;contactburns; it is corrosiveto the

skin. Its vapor pressureis essentiallyzero. It is not

considereda carcinogen. OSHA PEL is 2 mg/m3.

m The aromaticsolventsanticipatedinclude:

m Benzene- Benzeneaffectsthe blood,centralnervoussystem,bone marrow,

respiratorysystem,and eyes. Routesof exposure include

inhalation,skin absorption,skin contact,and ingestion.
m

Symptoms includeirritationto the eyes, nose, and respiratory

system;giddiness;headache;nausea;staggering;fatigue;

a anorexia;dermatitis;bone marrow depression;and abdominal

pain. It has a moderatevapor pressure. It is considereda

suspectedcarcinogenof the blood. OSHA PEL is I ppm.

D
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'_ Phenol - Phenol affectsthe skin, liver, kidneys,centralnervoussys-

tem, and respiratorysjstem. Routes of exposureinclude
I

inhalation,skin absorption,skin contact,and ingestion.

Symptomsincludenumbnessof the skin, burningof the anes-

m thetizedtissue,headache,fainting,dizziness,vomiting,

diarrhea,dark urine,lack of appetite,and mental distur-

m bances. It has a low vapor pressure. It is not considereda

carcinogen. OSHA PEL is 5 ppm.

a

Toluene - Tolueneaffectsthe skin, eyes, liver,kidneys,and central

nervoussystem. Routesof exposureincludeinhalation,skin
g

absorption,skin contact,and ingestion. Symptomsinclude

irritationof the eyes and skin, fatigue,weakness,confusion,

m headache,dizziness,drowsiness,numbness,unconsciousness,and

death. It has a moderatevapor pressure. It is not considered

s a carcinogen.OSHA PEL is 200 ppm.

Xylene - Xylene affectsthe centralnervoussystem,eyes, blood, liver,

kidneys,and the skin. Routesof exposureincludeinhalation,

skin absorption,skin contact,and ingestion. Symptomsinclude

m dizziness;excitement;drowsiness;incoherence;staggering

gait; irritationof eyes, nose, and throat;cornealvacuoliza-

I tion; anorexia;nausea;vomiting;abdominalpain; and

dermatitis. It has a low vapor pressure. It is not considered

m a carcinogen. OSHA PEL is 100 ppm.

i The aliphaticsolventsanticipatedinclude:

Methyl ethyl ketone - Methyl ethyl ketone (MEK)affectsthe centralnervous

B system and the lungs. Routes of exposureincludeinhalation,

skin contact,and ingestion. Symptomsincludeirritationof

a the eyes and nose, headaches,dizziness,and vomiting. It has

a moderatevapor pressure. It is not considereda carcinogen.

OSHA PEL is 200 ppm.

D
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Acetone Acetone affects the respiratory system and skin. Routes of

I exposure include inhalation, skin contact, and ingestion.
Symptoms include irritation of the eyes, nose, and throat;

headache; and dermatitis. It has a high vapor pressure. It is

m not considered a carcinogen. OSHAPEL is 1,000 ppm.

I Other contaminantsinclude:

m Asbestos - Asbestos affects the respiratory system. Route of exposure is

inhalation. Symptoms include interstitial fibrosis, restricted

m pulmonaryfunction,lung cancer,asbestosis,and mesotheliomia.

It has no vapor pressure. It is a carcinogen. National

Institutefor OccupationalHealth (NIOSH)RecommendedExposure

m Limit (REL) is 0.1 fibersper cubic centimeter.

m PCB - PCBaffects the skin, eyes, and liver. Routes of exposure

include inhalation, skin absorption, skin contact, and inges-

g_m, tion. Symptomsincludeirritationof eyes and skin, acneform

dermatitis,jaundice,and dark urine. It has a very low vapor

w pressure. It is considereda potentialcarcinogen. OSHA PEL
is 0.5 mg/m3.

I
Cyanide Cyanideaffectsthe cardiovascularsystem,centralnervous

system,liver, kidneys,the skin. Routesof exposureinclude

m inhalation,skin absorption,skin contact,and ingestion.

Symptoms includeweakness,headache,confusion,nausea,

a vomiting,incoherence,slow respiration,gasping,asphyxia,and

irritationof skin and eyes. Vapor pressureis essentially

zero. It is not considereda carcinogen. OSHA PEL is 5 mg/m3.
g

HCN HydrogenCyanide
g

Q
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_V
HospitalWastes - Exact nature of waste is unknown. Potentially,viral,

bacteriological,etiological,and radiologicalwastesmay be

a found in varioussubsurfaceareas. There is no way to test for

presenceof hospitalwastes with any direct read device. These

e wastes pose a possibleinhalationand dermal healththreat.

Their presenceshall be reportedimmediatelyto site

m supervisor.

m Methane Methane is a flammablegas. Methane is a simple asphyxiant.

Inhalationis the primaryroute of exposure.

o
3.2 PhysicalHazards

S The anticipatedphysicalhazardsare due to the nature of the work involved

as well as the site activitiesand conditions.

I

Materialhandlinghazardsexist during the setup and drillingoperations.

i_ The drill actioncan also presenta mechanicalrotationhazard. Conven-
tional safety techniquesfor materialhandlingand drillingoperationswill

be utilized.
I

Elevatednoise levels are anticipatedas a resultof the drillingopera-

m tions and in those areas where aircraftmay be in operation. The use of

hearingprotectionwill be requiredduring drillingand at all times when

m workingnear aircraftoperationareas and active aircraftengine test

facilities. Noise monitoringwill be conductedwhen informationindicates

that worker exposuremay equal or exceed an 8-hour time weightedaveragei
(TWA) of 85 decibels. All work will be done in compliancewith 29 CFR

1910.95. Noise monitoringwill be conductedprior to work at each site

m locationusing a sound level meter and during operationsusing a noise

dosimetercapableof measuringand recordingtime-weighted-average(TWA)

m and peak noise exposurelevels.

D
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Heat stress is considereda hazarddue to the potentialfor work to be

m scheduledduring summermonths,the physicalworkloadassociatedwith

constructionactivities,and the use of personalprotectiveclothing. When

ambienttemperaturesreach 70°F and workersare wearing imperviouscloth-

ing, work/restcycles will be scheduledon a regularbasis and liquidswith

electrolytes(such as Gatorade)will be availableto replenishbody fluids.

m Becausethe incidenceof heat stressdependsupon a varietyof factors,all

workers,even those not wearingprotectiveequipment,will be observedand

m encouragedto report any symptomsof heat stress. In addition,all

personnelare specificallyinstructedto take breakswhen they feel they

m are necessary.

Undergroundutilitieslocationswill be identifiedprior to the commence-
i

ment of drillingoperations. Overheadutilitieswill be identifiedand a

minimumdistanceof 15 feet will be maintainedat all times.

Samplingoperationsfor the SeaplaneLagoon and the Estuarymay requirethe

m use of boats. Work done over or near water will be conductedin accordance

with OSHA regulation29 CFR 1926.106. Communicationswith land personnel

will be maintainedat all times.
m

A potentialfor fire existsdue to the flammablenature of some of the

chemicalconstituents. Combustiblegas monitoringduring the drillingand

samplingactivitiesfor certainsites will be conducted. Elevatedlevels

m of combustiblegases will requirethat operationscease until adequate

ventilationcan be provided. The appropriatefire extinguisherswill be

m availablein the activework and decontaminationareas.

A potentialfor confinedspace entry existsduring the evaluationof theg

sewer system and entranceinto the crawl space under Building360. The

provisionsof the CanonieConfinedSpace EntranceProgramwill be imple-

I mented in that event. A copy of that programis includedin AppendixB.

m
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Radiologicalwastes are reportedto have been disposedof in the West Beach

Landfilland the 1943-1956DisposalArea. These wastes consistedprimarily
W

of radium paints. Monitoringfor radiationlevelswill be conductedduring

the drillingand samplingprogram. All types of radiation(alpha,beta,

I and gamma) can be anticipatedand will be investigatedwith appropriate

radiationmeters. In the event that readingsof 2 milliroentgenor greater

m are found, the RadiologicalHealth/EnvironmentalHealthUnit of the

CaliforniaDepartmentof Health Serviceswill be contactedat

w (916) 739-4213.

It has been reportedthat inert ordnancewere disposedof in the West Beach
m

Landfilland the 1943-1956DisposalAreas. In addition,burieddrums of

toxic substancesmay be present in the Landfilland DisposalArea. The

m samplingprogramfor these areas will includea surveyof the proposed

drill site for undergroundmetallicpresence. Specificareas identifiedby

m the locatingservicewill be avoidedduringdrilling.

I

m

m

m

m

m

a

m
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'_ 4.0 RISK ASSESSMENTSUMMARY

The risks associatedwith the RI/FS are a resultof the hazardspresent and

m whetherthose hazardsare adequatelycontrolled. The occupationalhealth

risks of chemicalsare based on exposureto the body by inhalationor

m direct skin contact. There are also safetyrisks associatedwith chemicals

which may be on-site. In addition,occupationalsafetyrisks exist as a

m result of the physicalhazardspresenton the site.

4.1 Health Risks Associatedwith Inhalation
mm

Of the chemicalsidentifiedas being presenton the site, the chlorinated,
m

aromatic,aliphaticsolvents,and the petroleumproductshave the greatest

potentialto volatilizefrom the soil and/orwater samples. In general,

m the remainingchemicalshave very low vapor pressuresand would not vola-

tilize readily. For the remainingchemicals,dust generationwould be

consideredthe primarymethod for an inhalationexposureto occur.

Air monitoringand the use of personalprotectiveequipmentwill be used to
m

controland minimizethe potentialof chemicalinhalationto the workers.

The potentialof inhalationhazardsto the nearbynaval personneland/or
m

communityresidentsis also a consideration.The direct readingair moni-

toring instrumentationwill be used to evaluatethe activework area peri-

m meter. Any levels in excessof the specifiedactionlevels for Level D

will result in the cessationof activityuntil additionalcontrolmeasures

m can be implemented.

Based on prior experience,drillingand samplingpresenta low risk of
m

exposureby inhalationto both volatileand dust contaminants.

m

m
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4.2 Health Risks Associatedwith DirectSkin Contact

i

The pesticides,chlorinatedsolvents,PCBs, acids, caustics,aromatic

solvents,and aliphaticsolvents,hospitalwastes and HCN presentrisks
m

associatedwith skin contact. The handlingof the sample has the greatest

potentialfor skin contact. The potentialfor skin contactduring confined
B

space entry into the sewers and crawl spaces is high. Skin contactwith

any contaminatedsludgesand muds from the SeaplaneLagoon and the Estuary

I has a high potential.

n The use of personalprotectiveequipmentis the primarymeans of controll-

ing skin contact. A minimumof latex gloveswill be utilizedat all times.

The entry into the sewersor crawl spaceswill requirefull-bodyprotection
m

with SafanexSuits, rain suits with poly-tyveksor equivalent. The

potentialfor contactwith the sludgesand muds will requirethe use of

D rain suits. Direct skin contactwith contaminatedmaterialsby nearby

naval personnelor the communityresidentsis unlikely.

4.3 Safety Risks Associatedwith Chemicals

m

The safety risks relatedto the chemicalson-site includefire hazards,

radiationhazards,and the potentialfor chemicalreactionsin the event
n

burieddrums or ordnanceare encountered. The recognitionof these poten-

tial risks and the precautionsto be utilizedto minimizethose risks were

highlightedin Section3.2.

m 4.4 Safety Risks Associatedwith PhysicalConditions

The physicalhazardsof workingwith heavy machinery,the potentialform
heat stressand noise exposure,and the methodsof samplingfrom boats are

not consideredany differentfrom standardconstructionor industrial
n

operations. Risks will be minimizedthroughthe use of properlytrained

and experiencedpersonneland throughthe use of personalprotectiveequip-

ment and work/restcycles.

l
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5.0 AIR, RADIATION,AND NOISE MONITORING

m

m Atmosphericand personnelmonitoringwill be conductedat each work site

under the directionof the HSO. AppendixA describesthe anticipated

monitoringrequirementsfor each location. Monitoringwill be conductedata
the start of each new activityor site location,or as informationbecomes

availablewhich indicatessignificantlychangingconditionsor the presence

I of unanticipatedcontaminants. The instrumentswhich may be used include,

but are not limitedto, the following:

m

o OrganicVapor Analyzer (OVA)

i o Combustiblegas/oxygenmeter

o Draegertubes for specificconstituents

o Mini-RAM (mini-real-timeaerosolmonitor)meter
R

o RadiationMonitoring

o Noise Monitoring

o Personalsamplingpumps with appropriatecollectionmethodsas

indicatedby NIOSH methods

m

Personalmonitoringwill be conductedof the operator'sbreathingzone for

each site location. AppendixA describesthe anticipatedchemicalhazardsm
for each locationand type of monitoringto be conducted. If direct

readinginstrumentsor previoussample resultsindicateno exposure,
i

personalmonitoringmay be discontinuedat the discretionof the HSO.

Prior to startingwork activities,each locationwill be surveyedusing a

sound level meter to assessexistingnoise hazards. Based upon those

m results,hearingprotectionmay be recommendedif generalnoise levels are

near 85 dBA. Peak exposurelevels in excess of 90 dBA will requirehearing

protection. Personalnoise monitoringwill also be conductedduring site
i

activities. The type of sound level measuringdevice would be a noise

dosimetercapableof measuringand recordinga TWA (A-weighted)and peak

exposurelevels. The samplingstrategyis to place a noise dosimeteron

i
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the employeeclosestto the suspectnoise source (or sources). That

m person'sexposurewill be assumedto be comparableto others in the

immediatearea. The selectionof hearingprotectionwill be based on this

n "worstcases" scenario. Since noise diminishesinverselyproportionalto

distance,the selectionof hearingprotectionwill be based on their

distancefrom the source.
I

Integratedair sampling,either personnelor area, will be conductedat the

discretionof the site HSO based on the operatingconditionsand the re-

sults of direct readinginstruments. Any integratedsamplingwill be

conductedin accordancewith standardizedNational Institutefor Occupa-

tional Safety and Health (NIOSH)methodsfor samplingand analysisor an

m acceptableequivalentmethod. All sampleswill be analyzedby a laboratory

accreditedby the AmericanIndustrialHygieneAssociation.

Maintenanceof the monitoringequipmentwill be conductedin accordance

with the manufacturers'recommendations.All monitoringwith battery-

operatedequipmentwill be initiatedwith the equipmentfully charged.

Monitoringequipmentwill be calibratedaccordingto the manufacturer's

m specificationsprior to each use, or more often as deemed necessary. The

calibrationwill be checkedafter each use. Refer to Appendix I, Employee

MonitoringEquipmentCalibrationProceduresfor specificcalibration

instructions.

m
Sample collection,handling,and shipmentwill be in strict accordancewith

the NIOSH methods and the QAPP proceduresin order to maintain sample

I integrity.

m 5.1 Work Area Action Levels

The resultsof the direct readinginstrumentationcan be used in conjunc-m
tion with the professionaljudgmentof the site HSO to determineappro-

priate levelsof protection.

i-

N
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Level D protectionis appropriatefor ambientconditionsin which:

i

a) The sustainedOVA readingsare less than i ppm above backgroundin

the breathingzone.
I

b) Combustiblegas levels in the ambientair are less than 0 percent

I lower explosivelimit (LEL). Oxygen levelsare maintainedat 20.9

percent.
m

c) Draegertube readingsfor specificconstituentsare below their

m correspondingTLVs.

d) Radiation monitoring registers activity less than two mRoentgensm
per hour at three feet aboveground. If radiation measures greater

than two mRoentgens per hour, the DHSRadiological Health and

i EnvironmentalHealth Unit (JohnHickman)will be notifiedat

(916) 739-4213.

e) Mini-RAMmeter reportsairborneconcentrationsless than one mg/m3

m in the breathingzone.

f) Sound pressurelevels are less than 85 decibels on an A-weighted
g

scale (dBA).

am Level C protectionwith full-facerespiratoris appropriatefor ambient

conditionsin which:

a) The sustainedOVA readingsare one to five ppm of unquantified

organics in the breathing zone above background for five minutes.

b) Combustiblegas levels in the ambientair are less than 10 percent
m

LEL. Oxygen levels are maintained at greater or equal to 19.5

percent.
P

d

S
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c) Draegertube readingsfor specificconstituentsexceed the TLV but

m do not exceed 10 times the TLV or reach the IDLHconcentrations.

d) Radiationmonitoringregistersactivityless than two mRoentgens

per hour at three feet aboveground. If radiationmeasuresgreater

than two mRoentgensper hour, the DHS RadiologicalHealthand
B

EnvironmentalHealthUnit (John Hickman)will be notifiedat (916)

739-4213.

e) Mini-RAMmeter reportsairborneconcentrationsless than five

m mg/m3 in the breathingzone.

Deteriorationof operatingconditionsbeyond the upper limits specifiedu
above will result in the temporarycessationof activitiesand a re-evalua-

tion of the work practices. At such time, it may be necessaryto implement
m

additioncontrolmeasures,such as, but not limitedto, dust suppression

requirements,time restrictionsdue to radioactivelevel,or Level B pro-

tectionfor routineactivities. The site HSO will decide when and under

what conditionsoperationscan be resumed.

m

Level B protectionwith suppliedair is appropriatefor ambientconditions

in which:
I

a) The sustainedOVA readingsof unquantifiedorganicsare 5 to 500
a

ppm above backgroundin the breathingzone for five minutes.

U b) Combustiblegas levels in the ambientair are less than 10 percent

LEL.

c) Oxygen levelsare less than 19.5 percentor the potentialfor

oxygendeficiencyexists.
D

P

J

m
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d) Draegertube readingsare less than the IDLH for specific

i constituents. If concentrationsexceed 100 times the TLV or

approachthe IDLH,withdrawfrom the area immediatelyand consult

the health and safetyofficer.
I

e) Radiationmonitoringregistersactivityless than two mRoentgens

a per hour at three feet aboveground. If radiationmeasuresgreater

than two mRoentgensper hour, the DHS, RadiologicalHealth, and

g EnvironmentalHealthUnit (JohnHickman)will be notified at

(916) 739-4213.

i

f) Mini-RAMmeter reportsairborneconcentrationsgreater than

five mg/m3 in the breathingzone.
m

Level B capabilitieswill be availableat all times during subsurface

m drillingor other high hazardactivities. Level B will be implementedwhen

total organics (sustainedOVA readings)reach 5 to 500 ppm above background

in breathingzone and mini-RAMdust monitorgreaterthan five mg/m3.

Hearingprotectionwill be requiredwhen sound pressurelevels of 85 dBA orm
greaterare indicatedfrom direct-readingsound level meteringequipment,

and only after noise abatementalternativessuch as engineeringcontrolsor

m physicalbarriersto attenuatenoise are considered.

i

m

i

P

J

i
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6.0 PERSONNELPROTECTION
I

a The drilling and samplingprogramwill be carriedout in accordancewith

the followingstandardsfrom U.S. EPA StandardOperatinqSafety Guides,

m 1988 as a source (AppendixJ). The use of Level A protectionis not

anticipatedin this project,but referencesto Level A have been included

in AppendixJ to preservecontinuityof the EPA document.
m

m

m

g

S

R

m

m

m

m

mm

mm
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7.0 WORK ZONES AND SECURITYMEASURES

I

I Only authorizedpersonnelwill be allowedin activeworking areas. Active
work areas will be marked off with temporarybarriersand plastictape. An

area of 50 feet will be maintainedaround samplingand drilling activities.
m

If the activework area is insidea building,wall boundariesmay reduce

the perimeter. Work insidebuildingswill be scheduledwhen the least

m number of naval personnelare requiredto be in the area.

i On-sitecommunicationswill be chosen based on site conditionsand the

nature of the work beforework begins at that site. This communicationmay

includevoice, hand signals,rope signals,and/orradio communicationm
dependingon what is applicable.

m
A decontaminationstationwill be establishedadjacentto each location

specifiedin Section 1.1. All employeesleavinga designatedlocationwill

pass throughthe decontaminationstation.

I The HSO will be responsiblefor ensuringthat all personnelenteringan

activework area complywith the medicaland trainingrequirementsfor the

site and have the requiredlevel of protectiveequipment. It is also the
m

responsibilityof the HSO to ensurethat all personnelleavinga designated

locationafter enteringan activework area passesthroughthe

m decontaminationstation.

i

R

p

m
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8.0 DECONTAMINATION
I

i All drillingand samplingequipmentas well as non-disposableprotective

equipmentcoming in contactwith potentiallycontaminatedsoils or ground

i water at the site will be decontaminatedprior to being removedfrom the

site or being reused.

i
A multistationdecontaminationline will be establishedat the

entrance/exitof each activework area. The minimumrequirementsfor the

I decontaminationmeasuresfor each level of protectionare given in

Appendix E. Typicallythe stationswill be as follows:

o Station I: Equipmentdrop is for contaminatedtools, instruments,

ml etc, still needed on-site. Equipmentwill be
decontaminatedbefore removalfrom the site.

o Station2: Wash and rinse,outer garment,boots, and gloves.

HI O Station3: Remove outer garment,boots,and gloves.

m o Station4: Remove respiratoryprotectiveequipment. Discard

cartridges.

m
o Station5: Wash and rinse respiratorfacepiece.

i
o Station6: Remove inner gloves.

am o Station7: Wash hands and face.

m

D

d ¸

i
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Separatewashing facilitiesare providedfor outer garments,respirators,

I and personnel. Water used in the decontaminationprocesswill be collected

in 55-gallondrums. DiscardedPPE and waste-waterdrums will be labeled

and collectedon-sitefor subsequentdisposal.i

In the event that a site uses Level B protectionor higher for a sustained
m

period,a more extensivedecontaminationarea will be designed,based on

the specificsite. Decontaminationof PPE is discussedin detail in

m Appendix E, Section2.2.

w Storageof PPE will be away from dust, moisture,sunlight,damaging

chemicals,extremetemperatures,and impact. PPE will be stored and

maintainedin the supportarea (officetrailer)for the site. Due to them
large geographicalarea under study, it may becomenecessaryto have

severalsupporttrailerson-sitein order to localizePPE needs.
I

m

i

m

i

i

Q
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9.0 GENERALSITE HEALTHAND SAFETYAND WORK RULES

I. No drinking,gambling,or illegaldrugs will be allowedon-site.m
Anyone reportingto work under the influenceof alcoholand/or

illegaldrugs shall be subjectedto disciplinaryaction. Any
I

employeeunder a physicianscare and/or takingprescribednar-

coticsmust notifythe designatedsite HSO.
Im

2. Personalprotectiveequipmentis requiredin designatedareas.

m Such equipmentmay include,but is not limitedto, respiratory

protection,earplugs,hard hat, rainsuits,boots,gloves,and

m safetyglasses.

3. Eating,drinking,smoking,and chewinggum or tobaccoare allowed

m only in the supportzone.

4. Changes in work practicesor work rules shall be implementedonly

after approvalby the projectmanagerand the designatedsite

i HSO.

5. Constructionequipmentalways has the right-of-wayover regularm
vehicles.

m
6. All employeesmust clean up at the end of their shift before

leavingthe site.
a

7. All protectiveclothingrequiredwill be suppliedby the desig-

Im nated site HSO. None of this equipmentwill be permittedto

leave the site until the completionof the project.

D
8. Employeesare responsibleto clean and maintainthe protective

equipmentissuedto them. Any noted defects in the equipment

" shall immediatelybe reportedto the designatedsite HSO.
S
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9. Employeesshall listen for warningsignalson constructionequip-

e ment and shallyield to constructionequipment.

m 10. All equipmentoperatorsshall pay deliberateattentionto watch-

ing for workerson the ground who may be in their path and pro-

m vide warningto these peoplebeforemoving.

11. All workers shall followemergencyproceduresexplicitly.

12. Employeesmust report all injuriesand/or illnessesto their

i supervisor. This includesminor or slight injuries.

m 9.1 Conditionsof Employment

I. All prospectiveemployeesmust pass a pre-employmentphysical.
i

Failureto submitto any additionalmedical surveillancerequire-

ments will constitutegroundsfor dismissal.

2. All employeesmust participatein the air qualityexposuremoni-

R toring programby wearingthe personalmonitorsor sampling

devices,if requiredand specifiedby the site HSO. Any employee

i refusingto participatein the programor who tamperswith a

samplewill be subjectto disciplinaryaction.

Q
3. No beards or long sideburnsshall be allowedsince they interfere

with respiratoryprotection. Trimmedsideburnsand mustachesare

m acceptable. All employeesmust reportto work clean-shavenwhen

there is a potentialneed for the use of respiratoryprotection.

I

4. All employeesmust completea requiredtrainingprogramprior to

a startingwork.

5. All employeesare requiredto use the personalprotectionspeci-
b

lied for their work. This may include,but is not limitedto, a
w#
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cartridgerespirator,rainsuit,gloves,boots,hard hat, hearing

I protection,and safetyglasses.

m 6. All employeesmust abide by all safety rules and proceduresas

describedin the work rules and/ordevelopedthroughoutthe

g project.

7. All employeeswill performtheir job assignmentsaccordingto the

i "buddy"systemwith a line of sightwith co-workersbeing main-

tained at all times.
m

m

m

m

i

I

I

I

mm
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10.0 EMERGENCYRESPONSE

I

The on-site HSOwill be responsible for coordinating emergency responses.o
Prior to the initiation of field activities, the HSOwill contact any local

services which may reasonably be expected to be called upon to respond to
g

emergency situations. Anticipated hazards and/or potential emergency

situations will be reviewed. The local services to be contacted include

i the naval stationmedical, fire, ambulance,and securitypersonnel,and the

local hospital.

s

On-siteemergenciesare expectedto be within the capabilitiesof on-site

personnel. In the event of a fire, accident,or injury,work activitiesin

the active area will cease while the emergencyis broughtunder control.

Minor injurieswill be treatedat the IndustrialMedicalClinic,Building

m 16, on the station. In the event of a major injury,the stationambulance

will be contactedfor assistance. Major injurieswill be treatedat

AlamedaHospital. In the event of a fire, the base fire departmentwill be

notified.

I

Becausemany of the activework siteswill be locatedin remote areas

withouttelephones,a means of maintainingradio contactwith station
I

securitywill be established.

In A list of emergencyphone numbersand contactsare includedin AppendixC.

Maps to the medicalfacilitiesare includedin the figuressectionas

n FiguresC-I and C-2. These items will be postedat the job site.

I

m

m
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11.0 TRAINING

I

All personnelon-sitewill have trainingand/orprior experiencewhich

meets the requirementsof 29 CFR 1910.120. The Health and SafetyTraining

Programincludesa 40-hourcourse,annual8-hour update training,and three

m days of field experience. An additional8 hours of trainingis required

for on-sitemanagementand supervisorypersonnel. All technicalfield

i personnelare includedin the trainingprogram. The trainingprogram

includesthe followingareas:

o Chemicalhazards

m
o Physicalhazards (heatstress,noise, radiation,materialhandling,

etc.)

o Hazard recognition

o Toxicology

i

o Permissibleexposurelimits

m
o Personalprotectiveequipmentand protectionlevels

o Respiratoryprotection(20 CFR 1910.134)

u o Air monitoring

o Confinedspace entryB

o Corporatepoliciesand sitemanagement
u

o Supervisionof health and safety

4

m
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o Site control

I

o Health and safety plans

am

o Medicalmonitoring

Im
o OSHA compliance

im
o Personneltraining

mm o Decontamination

mm o Drum handling

o Hazardous material sampling
S

o Practicalexercises

o Case histories

I

o First Aid/CPR

I

All subcontractorpersonnelon-sitewill have to demonstratecompliance

with the trainingprovisionsspecifiedin 29 CFR 1910.120.

In addition,allon-sitepersonnelwillreceivesite-specifictraining

am whichincludes:

mm o Site chemicalhazards(includingacute and chroniceffects)

m o Site controland decontaminationprocedures

o Contingencyplan

4

n
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o Protectionlevels and equipment

I

o Proper use and maintenanceof protectiveequipment

S

o Review of health and safetyplan

m
Daily on-site safetymeetingwill be held to informsite personnelof

changesin the Health and Safety Plan, air monitoringresults,and other

relatedinformation. Schedulingof these meetingswill be at the

discretionof the site HSO.

aim

All regulatorypersonneland visitorsneedingaccessto an activework area

m will be expectedto demonstratecompliancewith the applicabletraining

requirements.

i
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12.0 MEDICALSURVEILLANCE
I

u All on-sitetechnicalpersonnelare subjectto a medical surveillance

programwhich meets or exceedsthe requirementsof 29 CFR 1910.120. This

m includesan annual physicalexaminationwhich includes:

o Medicalhistory
m

o Physicalexamination
m

o Urinalysis(microscopic,morphology,and dipstick)

i

o Blood chemistry(SMAC18or equivalent)

m
o Completeblood count includingplateletsand differential

o Pulmonaryfunctiontest

i o RestingEKG

m o Audiogram

All subcontractorpersonnelwith the potentialfor chemicalexposuresarei

requiredto have medicalmonitoringwhich equalsor exceedsthe medical

programrequiredby 29 CFR 1910.120.
I

All personnelhired specificallyfor work on-sitereceivea preemployment

m examinationwhich includesa chest Xoray and back X-rays in additionto the

examinationdescribedabove. End-of-employmentphysicalswill be conducted

m at the discretionof the HSO.

d

m
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All visitors and regulatorypersonnelwho will enter the active work areas

m are expectedto demonstrateparticipationin a medicalprogramwhich is

equivalentto or exceedsthe requirementsof 29 CFR 1910.120.

I

g
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13.0 DOCUMENTATION

a The record-keepingprogramwill consistof the followingdocumentscontain-

ing the informationdescribed:

im
o Training/SafetyMeetingRecord - This recordwill includethe date,

topics covered,personsattending,and the signatureof the person

m holdingthe meetingor trainingsession.

u o OSHA 200 Log - This recordcontainsthe requiredinformationfor

recordingon-site injuriesand illnesses. This record is generatedby

m the corporatehealth and safety staff and a copy is maintainedon-
site.

m
o Medical Records Employeemedicalrecordsare maintainedby the

examiningphysicianand copies are kept at the Canoniecorporate

m_ office. No medicalrecordsare maintainedon-site.

m o Air Monitoring- Resultsof direct readinginstrumentationwill be

noted in the field log. Any full durationmonitoringwill also be

recorded in the field log. Data includedis location,time span,

calibrationmethod and results,instrumentationused, and weather

factors. These logs will containthe name of the persongenerating
i

this data.

g o RadiationSurveys Resultsof direct readinginstrumentationwill be

noted in the field log. Relatedinformationabout location,duration,

m and calibrationmethodswill also be recorded.

m

g
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14.0 REGULATORYREQUIREMENTS
m

R The primaryOSHA standardswhich may apply to the work activitiesat this

site include:

w

29 CFR 1910.120 HazardousWaste Operations

mm
29 CFR 1910.134 RespiratoryProtection

n 29 CFR 1910.95 Noise

In 29 CFR 1910.1000 ChemicalExposures

S 29 CFR 1910.1025 Lead

29 CFR 1910.1028 Benzene

m

m

mm

mm
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U APPENDIXA

SITE SUMMARIES

1943-1956 Disposal Area" Accepted soil, paints, solvents, scrap metals,

m radiological wastes, and hospital wastes.

g PhysicalHazards: Noise from drill rigs and aircrafttraffic,heat

stress,buried drums, radiation,utilities,and

I drillingaction.

ChemicalHazards: Metals: copper,lead, zinc, nickel,barium,
g

chromium.

Chlorinatedsolvents: trichloroethylene,

m 1,2-dichloroethylene.

Petroleumproducts: oil, waste oil.

m

InitialProtectionLevel: Level D with B and C capabilitiesand film

badges.

Air Monitoring: Organicvapor analyzer(OVA),radiological

monitoringby healthphysicist,mini-real-time

aerosolmonitor (mini-RAM),combustiblegas.

m Potentialintegratedsamplesfor lead, nickel,

and chromium.

m

PersonalMonitoring: Respirablelead, nickel,and chromium;

u trichloroethyleneif organicvapor analyzer

indicatesin excessof 5 ppm.

I
Area 97: Aviationfuel storage: Five undergroundtanks

no longer in service. Probableleakagefrom

m tanks.

U PhysicalHazards: Drill action,noise, heat stress,buried drums,

utilities.

P

J

D
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, ChemicalHazards: Metals: lead, nickel.

Pesticides- lindane.

m Petroleumproducts" naphthalene.
Aromatic solvents: toluene.

Aliphaticsolvents" acetone.
g

InitialProtectionLevel" Level D with C and B capabilities.

911 Air Monitoring: OVA, mini-RAM,combustiblegas. Potential

integratedsamplesfor lead and nickel.

U

PersonalMonitoring" Respirablelead, toluene.

m --

West Beach Landfill" Acceptedoils, solvents,polychlorinated

ill biphenyls(PCBs),pesticides,scrap metals,
radiologicalwastes, and hospitalwastes.

PhysicalHazards: Drill action,noise, heat stress,buried drums,

utilities,ordnance,and radiation.

ChemicalHazards: Metals: lead, nickel,mercury.

m Pesticides: lindane.

Petroleumproducts: oil, naphthalene.

Aromaticsolvents: toluene.
D

Aliphaticsolvents: acetone.

Other: PCBs.

InitialProtectionLevel: Level D with B and C capabilitiesand film

S badges.

i Air Monitoring" OVA, mini-RAM,radiologicalmonitoringby health

physicist. Potentialintegratedsamplesfor

i lead, nickel,mercury,and PCBs.

iV

4

m
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PersonalMonitoring: Respirablelead, mercuryvapors,lindane.

m Buildin9 41: Aircraftintermediatemaintenancedepartment.

Paint strippingoperations,storagetanks,

I previousbarrel storage.

PhysicalHazards: Drill action,noise, heat stress,utilities.
Q

ChemicalHazards: Metals: lead, chromium,zinc, iron.

m Chlorinatedsolvents: carbon tetrachloride,

methyl chloroform,methylenechloride.

m Aromaticsolvents: benzene,toluene,xylene.

Aliphaticsolvent: methyl ethyl ketone.

InitialProtectionLevel: Level D with B and C capabilities.

Air Monitoring: OVA, combustiblegas, mini-RAM,benzeneDraeger
R

tube. Potentialintegratedsamplesfor lead,

chromium,carbontetrachloride,and benzene.

PersonalMonitoring: Carbon tetrachloride,benzene.

m

Building 459_ 547_ Service stations: Potential gasoline spills and

g and 162 undergroundtanks.

PhysicalHazards: Drill action,noise, heat stress,utilities.
m

ChemicalHazards: Metals" lead.

i Petroleumproducts: oil and gasoline.

Aromaticsolvents: benzene.

m

InitialProtectionLevel" Level D with B and C capabilities.

I

Air Monitoring: OVA, combustiblegas. Potentialintegrated

samplesfor lead and benzene.

4

m
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PersonalMonitoring: Respirablelead, benzene.

Building114: Pest controlarea: Pesticidesstored and

separatorpits for collectionfrom paint

strippingoperationsand spray painting

m operations.

I PhysicalHazards: Drill action,noise, heat stress,utilities.

m ChemicalHazards: Metals: lead, chromium,zinc, iron.

Pesticides: chlordane,2,4-D,DDT, diazinon,

m lindane,malathion,warfarin.

Chlorinatedsolvents: trichloroethylene,methyl

chloroform,carbontetrachloride,methylene

chloride.

Aromaticsolvents: toluene,xylene.

W Aliphaticsolvents: methyl ethyl ketone.

InitialProtectionLevel: LevelD with B and C capabilities.

aim Air Monitoring" OVA, mini-RAM.

Potentialintegratedsamplesfor DDT, lindane,

lead, chromium.
D

PersonalMonitoring: DDT, lindane,respirablelead, chromium.
i

Building5: Naval Rework Facility: Activitiesincluded

m electroplating,painting,paint stripping,and

cleanupoperations.

i

PhysicalHazards: Drill action,noise, heat stress,utilities,

potentialfor confinedspace (sewers).

D

d

D
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°_I_ Chemical Hazards: Metals" chromium, nickel, cadmium, copper,
lead.

in Chlorinated solvents: methyl chloroform,

trichloroethylene, carbon tetrachloride,

el methylene chloride.

Acids" nitric.

Aromatic solvents" toluene, xylene, phenol.u
Caustics" sodium hydroxide.

Aliphatic solvents" methyle ethyl ketone.

el Other- cyanide.

el Initial Protection Level- Level D, Level B for confined space entry.

e Air Monitoring: OVA, mini-RAM, Draeger-cyanide, oxygen meter,

combustible gas. Potential integrated samples

for metals, solvents, and cyanide.el

Personal Monitoring: Methyl chloroform, methyl ethyl ketone.

Building360: Naval Air Rework Facility: Activitiesincluded

el painting,paint stripping,and plating.

el PhysicalHazards" Drill action,noise, heat stress,utilities,

potentialfor confinedspace (sewersand crawl

el space).

ChemicalHazards: Metals: chromium,lead, nickel.

el Chlorinatedsolvents: methyl chloroform,

trichloroethylene,carbon tetrachloride.

i Caustic: sodiumhydroxide.

Aromaticsolvents: phenol.

in Other: cyanide,asbestos.

InitialProtectionLevel: Level D, Level C minimumfor crawl space, LevelP
B for confinedspace entry.

J

im

CanomeEnvironmental
qw



II
A-6

Air Monitoring: OVA, mini-RAM,Draeger-cyanide,oxygenmeter,

combustiblegas. Potentialintegratedsamples

lid for metals,asbestos,and cyanide.

PersonalMonitoring- Respirablelead, phenol.

Building410" Naval Rework Facility" Activitiesincluded
m

paint stripping.

In PhysicalHazards: Drill action,noise, heat stress,utilities.

U ChemicalHazards: Metals: chromium.

Chlorinatedsolvents: methylenechloride.

m Petroleumproducts: oil.
Aromaticsolvents: phenol.

i
InitialProtectionLevel- Level D with B and C capabilities.

Air Monitoring: OVA, mini-RAM,oxygenmeter, combustiblegas

meter. Potentialintegratedsamplesfor

mm chromium.

m PersonalMonitoring" Respirablechromium,methyl chloride.

Buildings400 and 530: MissileReworkOperations: Activitiesincludedm
painting,cleaningoperations;locatednext to

fuel drainagearea.
I

PhysicalHazards: Drill action,noise, heat stress,utilities,

m evaluationof sewer entry may requireconfined

space entry.

e

P
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ChemicalHazards: Metals: lead, zinc, iron.

Chlorinatedsolvents: trichloroethylene,methyl

m chloroform,carbontetrachloride,methylene
chloride.

Petroleumproducts: aviationfuel.
m

Aromaticsolvents: benzene,toluene,xylene.

Aliphaticsolvents: methyl ethyl ketone.
m

InitialProtectionLevel: Level D, Level B for confinedspace entry.

m Level C capabilities.

m Air Monitoring: OVA, combustiblegas. Potentialintegrated

samplesfor lead, chlorinatedsolvents,benzene.

PersonalMonitoring: Respirablelead, trichloroethylene.

g
Building14: Mercurywastes disposedof throughwaste

collectionsystemand disposedof at landfill.

Potentialfor buildingcontamination.May be

evaluatedby wipe samples.

m

PhysicalHazards: None.

m
ChemicalHazards: Metals: mercury.

i
InitialProtectionLevel: Level D with Level B and C capabilities.

i Air Monitoring: Possibleintegratedsamplesfor mercury.

Mercuryvapor analyzer.

m

J

m
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PersonalMonitoring: Mercury.

I Building10: Power plant: Stored oil in undergroundtanks.

I PhysicalHazards- Drill action,noise, heat, utilities.

ChemicalHazards: Petroleumproducts: oil.

InitialProtectionLevel: Level D with level B and C capabilities.
I

Air Monitoring: OVA.

PersonalMonitoring: None

I

Oil Refinery: Area previously excavated. "Black oil" reported

l during drilling.

PhysicalHazards: Drill action,noise, heat, utilities.

ChemicalHazards: Petroleumproducts: oil. Hydrogensulfide
m

InitialProtectionLevel: Level D with level B and C capabilities.

I

Air Monitoring: OVA, Hydrogensulfidemeter.

Q
PersonalMonitoring: Hydrogensulfide.

i
Fire Trainin_Area: Burningof fuels,oils and contraband. Fire

extinguisherdischargepoint.
I

PhysicalHazards: Drill action,noise, heat stress,utilities.

m

ChemicalHazards: Metals.

D

InitialProtectionLevel: Level D with level B and C capabilities._4
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_ Air Monitoring: Mini-RAMand OVA. Potentialintegratedsamples

for metals.

all

PersonalMonitoring: None

ilm

Building301 and 389: Electricaltransformerwith PCBs stored on

ground.
II

PhysicalHazards: Drill action,noise, heat stress,utilities.
ill

ChemicalHazards: PCBs.

il

InitialProtectionLevel: Level D with Level C capabilities.

am

Air Monitoring: Potentialintegratedsamplesfor PCB.

Ii
PersonalMonitoring: PCBs in respirabledust.

II_ CANS C-2 Area: Storageof hazardousmaterials. PCBs used for

weed control. A prior combustiblegas reading

ilm was 24 percentof the lower explosivelimit

(LEL).

PhysicalHazards: Drill action,noise, heat stress,utilities.

II
ChemicalHazards: Metals: lead, zinc, chromium,copper,cadmium,

nickel,barium.

ul Chlorinatedsolvents: trichloroethylene.

Pesticides: 2,4-D.

In Other: PCBs.

Ill InitialProtectionLevel: Level D with level C and B capabilities.

Air Monitoring: OVA, combustible gas. Potential integrated

samplesfor metals.

II

CanomeEnvironmental
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PersonalMonitoring: 2,4-D, PCBs

1 SeaplaneLagoon: Receivingwaters for disposalof industrialand
storm sewers.

Q
PhysicalHazards: Samplingfrom boats, heat stress,aircraft

noise.
1

ChemicalHazards: Metals: mercury, lead, chromium,cadmium,zinc,

1 nickel,copper,iron.

Pesticides: chlordane,2,4-D,DDT, diazinon,

i lindane,malathion,warfarin.

Petroleumproducts: oil.

Other: PCBs.
l

InitialProtectionLevel: Level D with rainsuit,flotationdevice,and

1 ring buoys with 90-footlines.

ll_ Air Monitoring: None anticipated.

1 PersonalMonitoring" None

StationSewer System" Potentialfor leakagefrom wastewatercollectionIll
system and storm sewer system.

lm
PhysicalHazards: Potentialfor confinedspace entry during

evaluations.

1

ChemicalHazards: Volatilematerials.

l

InitialProtectionLevel" Level D, Level B for confinedspace entry.

1

Air Monitoring: OVA, combustiblegas, oxygenmeter.

I
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PersonalMonitoring: None

l Yard D-13: Hazardouswaste storagearea: Evaluationfor

spillsand leakage.

1

PhysicalHazards: Drill action,noise, heat stress,utilities,

drum handling.
1

ChemicalHazards: Becausethis was a waste storagearea, it is
ll

conceivablethat any of the chemicalspreviously

identifiedmay be presentas a contaminant.
1

InitialProtectionLevel: Level D, full-faceLevel C for handlingdrums of

I liquidswith level B capabilities.

Air Monitoring: OVA, mini-RAM.
Ill

PersonalMonitoring: None
1.i

Estuary: Waste materialsdischargeddirectly intothe

Ii Estuary.

1 PhysicalHazards: Samplingfrom boats, heat stress,aircraft

noise.

l
ChemicalHazards: Metals: lead, chromium,cadmium,zinc, nickel,

copper,iron.

1 Pesticide: chlordane,2,4-D, diazinon,Lindane,

malathion,warfarin.

1 Petroleumproducts: oil.

Other: PCBs.

1

I
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InitialProtectionLevel: Level D with rainsuit,flotationdevice,and

ring buoys with 90-footlines.

g

Air Monitoring: None anticipated.

g

PersonalMonitoring: None

i

I
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APPENDIXB
m

CONFINEDSPACES

m I.0 INTRODUCTION

m The dangerof hazardsthat are not easily seen, smelled,heard,or felt can

representdeadly risks to the employeeswho work in confinedareas.

i
A confinedspace or area is one not designedor intendedfor normal

occupancyby employees,with known or potentialhazards,and in which the

Ig entry or exit may becomerestrictedwhile occupied. In a confinedarea,

dangerousair contaminantscannot alwaysbe preventedor removedby natural

i ventilation. Wheneveran employeeworks in this type of environment,the

chance alwaysexists that a reducedoxygen level,a combustiblegas, or a

toxic gas may be present.

Since all confinedspacesrepresenta potentialhazard,specialprecaution-

ary measuresmust be implementedto protectthe workers. This section

outlinesthe precautionarymeasuresnecessaryfor each entry into a con-

fined space. With thoroughtraining,qualityequipment,clear thinking,

and responsibleaction;the employeewho enters a confinedspace should
exit alive and unharmed.

im

R

m

m

i

CanonteEnvironmental



B-2

2.0 APPLICATION

iii

IS Confined spaces includeenclosureswith limited-accessopeningssuch as
storagetanks, air receivers,boilers,and reactors. This type of

enclosureusuallyhas only a manholefor entering.
i

Other types of confinedspacesare vaults,run-offpits, or other struc-

m tures with the top open to air but deep enough to requireentry to perform

the work and assistancefor egress in case of emergency. Additional

Ill examplesincludeventilationor exhaustducts, sanitaryand storm sewers,
undergroundtunnels,pipelines,and other similarstructures.

I By definition,a confinedspace is any space havinga limitedmeans of

egress (exit)and subjecteither to the accumulationof toxic or flammable

m contaminantsor to an oxygendeficientatmosphere. Confinedor enclosed

spacesincludeopen-topspacesmore than four-feetin depth.

Wheneverwork in a confinedspace is necessary,alwaysassumethat a hazard

is presentbeforeentry.
i

i

if

I

D

m

m

CanonteEnvironmental



iI

B-3
i

3.0 HAZARDSASSOCIATEDWITH CONFINEDSPACE ENTRY
I

ii Whendealingwithconfinedspacesit is importantneverto trustyour

senses.Whatmay looklikea harmlesssituationmay actuallybe a

potentialthreat. Whatmay smellstrangeat firstcan impairthe senseof
111

smellandmakeyou careless.Someof themostdeadlygasesand vaporshave

no odorat all (e.g.,carbonmonoxide).

There are a wide varietyof hazardsassociatedwith confined-spacework.

The followinglist discussesthe most commontypes of conditionswhich may
be encountered.

m I. Toxic Vapors: The sourcesof toxic gases and vapors include

evaporationof cleaningagents,the contentsof the pit or tank,

m gradualreleasesfrom sludgeor scale,leakagefrom systemsnot

properlydisconnected,and decompositionof tank lining or

coatingsduring burningor welding.

Toxic substancesare commonlyfound in industryas well as being

m generatedby naturalprocesses. Includedare all gases and vapors

which are known to producedisease,acute discomfort,bodily

m injury,or death. Two major classesof toxic gases are most often
found in confinedspaces: irritantsand asphyxiants.

m Asphyxiantsare gases which cause asphyxiationby displacingthe

oxygen in the atmosphere. Simpleasphyxiantgases are

physiologicallyinert in that they produceno effectson the body,

but if presentin sufficientquantity,such gases will excludean

im adequateoxygen supply. Nitrogen,argon,and carbondioxideare
common simple asphyxiantgases.

li

In
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Chemicalasphyxiantsare substanceswhich render the body

em incapableof utilizingan adequateoxygen supply. Carbon monoxide

is one of the most commonchemicalasphyxiantsencounteredin

industry. It is formedby incompletecombustionof fuels. Carbon

ill monoxide is a by-productof many industrialoperations. It is

producedin large quantitiesby internalcombustionenginessuch

ill as automobiles,diesel-poweredcompressors,and fork lifts. When

carbon monoxideis absorbedinto the body, it combineswith the

i blood and reducesthe blood'sabilityto cary oxygen to the body
tissuesand brain.

(ml Irritantsare gases which in low concentrationare mildly

irritatingto the respiratoryand nervoussystems. At higher

1 concentrations,these gases can cause seriousdamage and even

_ death. Hydrogensulfide(H2S) is an exampleof the type of

i irritantgas found in confinedspaces. At low concentrations,H2S
inflamesmucous membranes. At higherconcentrationsit paralyzes

the muscleswhich controlbreathing. Exposureto H2S can also
cause olfactoryfatigue. This phenomenarendersthe sense of

smell ineffective. Hydrogensulfidesmellslike rotteneggs, but

m after continuedexposurethe smell is reduced. This does not mean
that the concentrationhas been reduced,but ratherthat the

body's abilityto registerthe smell has been impaired. The

im danger is still presenteven though the gas'cannotbe smelled.

i 2. CombustibleVapors or Gases: The sourcesof flammablevapors in a

confinedspace includethe contentsof a tank, any coatingor

b cleaningsolventsused, and leakagefrom burningor welding
equipmentlines.

A largegroupof naturallyoccurringgasesandvaporsfallinto

thecombustiblecategory.Fuelsand solventswillburnor explode

/ whenmixedwiththerequiredamountof air anda sourceof

ignition.

I
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Many flammablegases and vapors are heavierthan air. If they flow

m into a pit or tank openingor other confinedarea, they presenta

seriousfire and explosionhazard.

Some types of flammablegases are lighterthan air. Methane is

i lighterthan air and extremelyexplosive. It tends to accumulate
in high spots or pocketsand can presenta hazard in storagetanks

where access is normallygained at the top of the confinedarea.
Im

..... In additionto the fire potential,many combustiblegases and

vapors are also toxic.

3. Oxyqen Deficiency: Oxygenconstitutesto 20.9 percentof fresh

am air. Atmospherescontainingless than 19.5 percentoxygen are

classifiedas oxygendeficient.
am

The danger associatedwith oxygen-deficientatmospheresis

asphyxiation. Since oxygen has no odor, a worker is often unable
to detect any problemuntil it is too late. With oxygen levels

below 16 percent,a person feels drowsy and is unable to think

Im clearly. This is usuallyaccompaniedby some slight difficultyin

breathingand a ringingin the ears. But none of these symptoms

im are likelyto cause alarm. More serioussymptomswill follow.

Euphoriaor a false sense of well-beingdevelopsand the worker is

lulledinto inactivity. If the percentagedrops below 12 percent,
am

a personwill rapidlylose consciousnessand die.

B Oxygen deficiencyoccurs in confinedspacesdue to oxidationof

metals (rusting),bacterialaction,combustion,and displacement

by other gases.

mm
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4. ElectricShock: Sourcesof potentialelectricshock include

e portablelightsor electricpower tools which are not groundedor

protectedby a ground fault interrupter,and weldingcables or

I uninsulatedelectrodeholders.

5. MechanicalEquipment: The hazardsassociatedwith mechanical

a equipmentwhile workingin confinedspacesare due to the

inadvertentactivationof mixers,conveyors,and motor drives.

im

6. Corrosives: Some chemicalsused while working in confinedareas

(mm are corrosiveto human tissue includingthe eyes.

7. PhysicalHazards: Work in crampedareas increasesthe workers

susceptibilityto fatigue,slips and falls, heat exhaustion,and

fallingobjects. These conditionsarise from a lack of adequate

4m headroom,working in awkwardbody positions,oil-coveredsurfaces,
and crowdingby fellowworkers.

8. Burns: In addition to corrosive chemicals which may be used,
uninsulated steampipes or valves which have not beendisconnected

Im presenta potentialhazard.

g. Eye Injuries: Potentialhazardsto the eyes includesoot and fly
lm

ash, corrosivematerials,and moltenmetal from weldingor

burning.
i

10. Emotional: working in confinedspacesmay contributeto feelings

l of panic, hysteria,claustrophobia,confusion,and disorientation.

.....I

Im
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It shouldalwaysbe assumedthatanyone or a combinationof the factors

herelistedwillexistwhenworkingin a confinedspace. The physiological

and chemicalhazardsareoftencompoundedby physicalfactorssuchas the

I tendencyof gaseslighteror heavierthanair to pocketin irregular

surfaces.Certaingasesand chemicalcompoundshavethe potentialto build

II up staticelectricity.Humidityand temperaturecan alsotransforma
normalenvironmentintoa hazardousone.

N

II

m
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4.0 ACTIONSPRIOR TO ENTRY

m

For all confinedspace work, an entry checklistsystemshall be imple-I
mented. The purposeof the entry checklistis to see that a checklistof

precautionsbe taken beforeentry. The entry checklistis includedat the
II

end of this appendix. -hechecklistis to be completedby the site

superintendentor projectengineer,and signedby both the

I superintendent/engineerand/orthe Site Health and Safety Officerprior to

entry.

ii
It is the responsibilityof the superintendent/engineerto see that

adequatesteps are taken to eliminateand/orcontrolthe potentialhazards

m and to see that all personnelunderstandthe natureof the remaining

hazards,and the precautionsto follow.

Ill

The followingsteps must be completedprior to entry into a confinedspace.

I. The superintendent/engineermust completethe entry checklistand

advise the Site Healthand SafetyOfficerof scheduledentry.

This must includeestimatesof the numberof employeesinvolved,

time requiredto accomplishtask, and the nature of the work.

m

2. The Site Healthand SafetyOfficermust providefor trainingso

° that all employeeshave been made aware of the hazardsassociated

II with the job, how the hazardswill be controlled,and the proper

use of the appropriaterespiratoryprotection(as necessary).

II

3. If the employeeworkingin a confinedspace can be injuredby an

accidentalinfluxof steam,liquid,compressedgas, or actuation

im of machinery;the energy sourcemust be disconnectedand/orlocked

out and tagged out beforeentry.

i CanonteEnvironmental
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5.0 WORKING IN CONFINEDSPACES
el

el I. Testing for flammabilitylevels and oxygen levelsmust be made

beforeeach entry. A generaltestingprocedureto follow consists

of a first test taken by insertingthe probe into the confined

In atmospherethrougha vent hole or some other opening.Where no

openingsexist, the entrancecover shouldbe pried open on the

el downwind side just enough to allow insertionof the probe. The

purposeof this initialtest is to determinewhetherany lighter-

lli than-aircombustibleshave accumulatedin the structure. If this
first test registersconcentrationsin the explosiverange,

additionalventilationis necessarybeforeentry. If the initial

el test resultsare below the lower explosivelimit, additional

testingof the internalatmosphereis necessary. Testing should

ili start at the bottomof the structureand continueadjacentto any

pipes,conduits,or cables in the structure.The areas around all

irregularsurfacesof the interiorshouldbe tested. If the
atmospheretests free of combustiblesand has an adequateoxygen

level,testingfor toxic vaporsmust be conducted. It is

ell importantthat smokingbe prohibitedduring testing.

II Testingfor toxic gas levels shouldbeginwith the organicvapor
analyzer(OVA). Backgroundlevelsoutsidethe confinedspace will

need to be obtained. After establishingthe backgroundlevel,the

el probe can be used to determinelevelswithinthe confinedspace.

It is importantthat levels be measuredthroughoutthe depth of

II the structure. If the confinedspace registersan OVA readingof

10 parts per million(ppm) above backgroundlevels,half-mask

respiratoryprotectionwith combinedorganicvapor/acidgas

li cartridgeswill be utilizedfor entry into the confinedspace. An

OVA readingof 50 ppm above backgroundwill requirethe use of

l full-facerespiratoryprotectionwith the combinedorganic

CanonteEnvironmental
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vapor/acid gas cartridges. For levels of 100 ppm above

1 background, employees must use either a self-contained breathing

apparatus (SCBA)or a supplied-air respirator with a five-minute

II escape bottle for entry and work in the confinedspace.

_' Testing for hydrogensulfide(H2S) is also necessaryprior to

entry. Draegertubes can determinethe concentrationof H2S in
the confinedspace. Hydrogensulfidehas a characteristic"rotten-

ii egg" odor. If this odor has been noticedin the area of the

confinedspace, it shouldbe anticipatedthat the Draegertube

Im will recordpositive. If the Draegertube recordspositivefor

the presenceof H2S, SCBAs or supplied-airrespiratorswith five-
minute escapebottlesmust be worn during the entry and work in

am the confinedspace.

i 2. Means of emergencyegressmust be provided(ladders,etc.) as

necessary.

3. Employeesenteringthe confinedspace must be providedwith all

o necessaryprotectiveequipmentsuch as protectiveclothing,

il protectivegloves,and boots. Determinationof the protective

equipmentmust be made by the Health and SafetyOfficerbased upon

il the nature of the work required.

4. A minimumof three employeesare requiredto be in attendancefor

m a confined-spaceentry. In additionto the employeeactually

enteringthe confinedspace, a standbyobserveris necessary. The

Im observeris to remainat the entranceto the confinedspace and is

not to be sent away to obtainmaterialsor supplies. The standby

observermust be physicallycapableand fully equippedto carry
Im

out a rescue. Contactbetweenthe standbyobserverand the worker

in the confinedspace (eithervisual,voice,or line) must be

U maintainedat all times. Observersmust be providedwith all

equipment(SCBA,etc.) necessaryfor emergencyentranceinto the

confinedspace. In the event of an emergency,the standby

CanonteEnvironmental
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observer will indicate to a third employee that assistance is

ill necessary. It is the functionand responsibi|ityof the third

employeeto notifythe appropriatesite personnelfor emergency

I assistance. After notificationof site personnel,the third
employeecan provideassistanceto the rescue.

II 5. Low-voltageportablelightsmust be used in spaceswithout

adequatelighting.

II

6. In flammableatmospheres,measuresmust be taken to reduce the

I possibilityof sparks. Only explosion-proofelectrictools and
lights shall be used in potentiallyflammableatmospheres.

Grounding,double insulation,and ground fault interruptersdo not

m preventsparking. Only non-sparkinghand tools can be used in

potentiallyflammableatmospheres.

i

7. In confinedspaceswhere an accidentalinfluxof steam, liquid,

compressedgas, or the actuationof equipmentis possible;the

energy sourcemust be disconnectedand/or lockedout/taggedout

before entry.

i

8. Since staticchargescan igniteflammablevapors,the following

i conditionshouldbe avoided: High-velocitysteam flow in a steam
lance, high-velocitycompressedair for ventilation,high-velocity

flow of carbondioxidefire extinguishers,clothingmade of nylon,

i rayon, or dacron. These conditionscan producestatic

electricity. When ventilatinga confinedspace,the metallic

II parts of the ventilatingdevice and duct work should be

electricallybondedto the confinedspace being ventilated.

IN
g. No smokingor the carryingof matches into a confinedspace is

allowed.

ill

o

Ii
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I0. A11 compressedgas cylinders(otherthan the respiratory

I equipment)shouldremainoutsidethe confinedspace to help

preventaccidentaldischarge,leakage,or rupturewithin the

spaces.
i

11. All cuttingtorchesmust be removedfrom a confinedspace when not

am in use. Removalwill preventpossiblegas accumulationby leakage

into the area.

II

12. Safety harnessesattachedto a lifelinemust be worn when making

an entry into a confinedspace. If it is not practicalto keep

m the lines attached,the harnessesshall be worn and the lines kept

ready at the confinedspace entry point.

Im

13. When doing hot work such as welding,cutting,burning,or other

a spark-producingoperationsin a confinedspace,watch the
flammableconcentrationindicator. If the concentrationof

flammablevapors exceeds10 percentof the lower explosivelimit

(LEL),stop the hot work until the confinedspace can be further

ventilated.

B

m

b
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6.0 TRAINING

a

Preventionof employee injuriesis accomplishedwhen employeesare properly
II

trainedand well equippedto recognize,understand,and controlthe hazards

they could encounter.
m

All employeesinvolvedin entry of confinedspaces,includingemergencyand

m rescuepersonnel,must receiveinstructionsregardingthe hazards,safety

procedures,and the establishedcompanyprocedureswhich apply to the work.

II Employeeswho work around,but not in, confinedspacesmust receivewarn-

ings which acquaintthem with the hazardsassociatedwith unauthorized

m confined-spaceentry.

Refreshertrainingshouldbe conductedon an annualbasis.
cam

Trainingshould consistof:
,et

I. A review of the hazardswhich may be encountered;

m
2. Proceduresimplementedto safeguardagainstthe hazards;

ml
3. Precautionsto be followedby the employees;

m 4. Entrychecklistsystem;

5. Hands-onpracticewiththenecessaryinstrumentation;!m

6. Reviewof the trainingfor air-suppliedrespiratoryequipment.
Im

An employeetrainingsign-offsheetmust be filledout for each training

m session. A sign-offsheet is includedat the end of this appendix.

_d

=,
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t

CONFINEDSPACE
ENTRYCHECKLIST

I

ProjectNumberandName:

I Job Description:

EmployeesAssigned: Date:
I

Time:

m

m

Precautionsto be taken ..

I. HaveemDloyeesbeen trained?
I 2. CombustibleGas level(recordedin percentLEL) "'

3. Oxygenlevel(recordedin percentof atmosphere)
4. OrganicVaporAnalyzerreading(ppmtotal

m hydrocarbon)abovebackgroundlevel
5. Draegertubereadingfor H_S
6. Mechanicalventilationuse_
7. Electricale_uipmentgroundedand insulated
B. Measuresimplementedto reducestaticcharged
g. Protectivee_uipmentnecessary

mm Typeof respiratoryprotection "1Protectiveclothing
Gloves
Boots

m I0. EmergencyProcedures
SafetyHarnesses/Lifelines
Selfcontainedrespiratoryprotection
Cormunlcatlens

m Observation
• Fireextinguisher

mm

Superintendent/Engineer SiteHealth& SafetyOfficer

mm

m

m

CanonteEnvironmental
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i

%,
CONFINEDSPACEENTRY

I TRAININGSESSION

Date:
I

Employeesattending:

i

i

imm

mm

m

Sessioncontent:

I. Reviewof potentialhazards

Im 2. Safeguardprocedures
3. Precautions to be followed by the employees

4. Entrypermitsystem
I 5. Instrumentationpractice

,_ 6. Reviewof trainingfor air-supplied

m respiratoryprotection

7. Employeebooklets

I
Instructor:

im ProjectNumberand Name

m

u
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APPENDIXC

EMERGENCYINFORMATION

m
Local EmerqencyContacts

m Base Off-Base

Phone Phone

Ambulance 4444 869-4444
m

IndustrialMedicalClinic (Bldg.16) 3173 869-3173

Fire Department 4333 869-3333

m Security 3053 869-3053

AlamedaHospital 9-522-3700 522-3700

w EmergencyRoom 9-523-4357 523-4357

CanonieEmerqencyContacts
g

James Babcock (415)573-8012

m Tami Renkoski (219)926-8651

RichardK. Beres (415) 573-8012

HospitalEmerqencyRoute

B AlamedaHospital:

W From the main gate, followMain Streetto AtlanticAvenue. Turn left

on AtlanticAvenue headingeast.

m
From the east gate, go straighton to AtlanticAvenue headingeast.

Take AtlanticAvenue to WebsterStreet (CaliforniaHighway61). Turn

I right on to WebsterStreet headingsouth. Take WebsterStreettwo

blocks south to Buena Vista Avenue. Turn left on to Buena Vista

Avenue headingeast. Take Buena Vista for 1.7 miles east to WillowB

Street. Turn right on to Willow Streetheadingsouth. Take Willow

Streetnine blockssouth to ClintonAvenue. The hospitalis at 2070

u ClintonAvenueon the southwestcornerof ClintonAvenue and Willow

Street.

D
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am APPENDIXD

RESPIRATORYPROTECTIONPROGRAM

imp 1.0 INTRODUCTION

m Respiratoryprotectionfor hazardouswaste sites consistsbasicallyof two

types of protection:air purifyingand atmospheresupply. Each type has

uniquefeatureswhich make it suitablefor specificuses. After expectedi

atmosphereconditionshave been determined,the specifictype of

respiratoryprotectiveequipmentmay be selected.
imm

In all cases,only respiratorsapprovedby the NationalInstituteof

am OccupationalSafety and Health (NIOSH)will be used. The final choiceof

the respiratorto be used restswith the CanonieEnvironmentalServices

a Corp.'shealthand safetystaff. Section2.0 of this appendixcontainsthe

completerespiratordecision logicdevelopedunder the OccupationalSafety

and HealthAct (OSHA)standardscompletionprogram.

This appendixis organizedinto sectionsas follows:
I

1.0 Introduction

i

2.0 RespiratorySelectionLogic

i

3.0 Air-PurifyingRespirators

IN
4.0 Self-ContainedBreathingApparatus(SCBA)

Im 5.0 Supplied-AirRespirators(SARs)

Im_ 6.0 CombinationSelf-ContainedBreathingApparatus/Supplied-Air

Respirators (SCBA/SAR)

7.0 ProtectionFactor
d

m
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8.0 Cleaning,Maintenance,and Storageof RespiratoryProtective

I Equipment

g 9.0 Conclusion

m

t

m_

g

l

m
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I 2.0 RESPIRATORYSELECTIONLOGIC

J
2.1 Identify Respiratory Hazard

Considerthe followingfactorsto identifythe respiratoryhazard and

determinethe appropriateresponse:

i

o Name of contaminantand type (gas, vapor,dust, mist, or fume)

D

o Permissibleexposurelimit (PEL) or thresholdlimit value (TLV)and

immediatelydangerousto life or health (IDLH)concentrations

o Potentialfor skin absorptionor eye, skin, and membrane irritation
m

o Known health effects

o Warningproperties(odor threshold,irritation)for indicationof

I respiratorbreakthroughor failure

o Flammabilitycharacteristics[lowerexplosivelimit (LEL)]
m

o Absorbentefficiencyof cartridgesat high concentrations

2.2 SelectRespiratoryProtection

D

I. Determineoxygen contentof atmosphere.

A. Is oxygen less than 19.5 percentor greaterthan 25 percent?

m
1. If "yes,"will ventilationcorrectthe problem?

a. If "yes,"ventilateand retest.

d

m
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Im b. If "no," use supplied-airrespiratorysystem.

B. Is oxygengreaterthan 19.5 percentand less than 25 percent?

1. If "yes," is materialtoxic?
m

a. If "no," respiratoryprotectionis not required.

i

b. If "yes,"go to II below.

W
II. Is concentrationin air known?

I
A. If "no," can a reasonableestimatebe made?

i. If "no," use suppliedair in emergencies;otherwisedetermine

concentrationsbeforeentering.

2. If "yes,"verify and proceedto B below.

I
B. Is concentrationgreaterthan IDLH?

m 1. If "yes,"use supplied-airrespiratoryprotection.

III 2. If "no," proceedto Ill below.

m Ill. Is concentrationgreaterthan TLV?

A. If "no," respiratoryprotectionis not requiredbut may be

recommended.

m B. If "yes,"use air-purifyingrespirator.

If materialis an eye, skin, membraneirritantor absorbedby

D skin,

a

,. Canon|eEnvironmental



D-5

m 1. Use full-facerespirator.

2. Provideeye, face, skin protection.
9

I

D
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i
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ell 3.0 AIR-PURIFYINGRESPIRATORS

II

Air-purifyingrespiratorsconsistof a facepieceand an air-purifying

device,usuallyremovablecartridges. Air-purifyingrespirators
el

selectivelyremove specificairbornecontaminants(particulates,gases,

vapors,fumes) from ambientair by filtration,absorption,adsorption,or

mm chemicalreactions. They are approvedfor use in atmospherescontaining

specificchemicalsup to designatedconcentrations.

D

Air purifyingrespiratorsmay not be used in atmosphereswhich are

immediatelydangerousto lifeand health (IDLH):

"Immediatelydangerousto life or health"means conditionsthat
m

pose an immediatethreatto life or healthor conditionsthat

pose an immediatethreatof severeexposureto contaminants,such

as radioactivematerials,which are likelyto have adverse

cumulativeor delayedeffectson health.(30 Code of Federal

el Regulations(CFR) 11.3 (t)).

The purposeof establishingan IDLH exposureconcentrationis to see thatD
the worker can escapewithout injuryor irreversiblehealth effectsfrom an

IDLH concentrationin the event of failureof the respiratoryprotective
Ill

equipment. The IDLH is considereda maximumconcentrationabove which only

highly reliablebreathingapparatusprovidingmaximumworker protectionis

m permitted. Since IDLH valuesare conservativelyset, any approved

respiratormay be used up to its maximumuse concentrationbelow the IDLH.

im

In establishingthe IDLH concentrationthe followingfactorsare

considered:
li

1. Escapewithout loss of life or irreversiblehealtheffects.

D Thirtyminutes is consideredthe maximumpermissibleexposuretime

J for escape.

i
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2. Severeeye or respiratoryirritationor other reactionswhich

would preventescapewithout injury.

m The IDLH concentrationshould be determinedfrom the followingsources"

m 1. Specific IDLHprovidedin the literaturesuch as the American

IndustrialHygienistAssociation(AIHA)HygienicGuides;

u

2. Human exposuredata;

3. Acute animal exposuredata;

4. Where such data are lacking, acute toxicological data from

analogous substances may be considered.

u

Air-purifying respirators have limited use at hazardous waste sites and can

be used only when the ambient atmosphere contains sufficient oxygen

(19.5 percent, 30 CFR Part 11.90 [a]).

i
Air-purifyingrespiratorsoperatein the negative-pressuremode exceptfor

poweredair-purifyingrespirators(PAPRs)which maintaina positive

i facepiecepressure(exceptat maximalbreathingrates). There are three

types of air-purifyingdevices:

a

1. particulatefilters;

mm

2. cartridgesand canisterswhich containsorbentsfor specificgases

and vapors;
a

.... 3. combinationdevices.

.... Their efficienciesvary considerablyeven for closelyrelatedmaterials.

P

J

mm
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Cartridgesusuallyattach directlyto the respiratorfacepiece. Combina-II
tion cartridgescontainlayersof differentsorbentmaterialsand remove

multiplechemicalsor multipleclassesof chemicalsfrom the ambientair.
g

Though approvedagainstmore than one substance,these cartridgesare

tested independentlyagainstsinglesubstances. Thus, the effectivenessof

III these cartridgesagainsttwo or more substanceshas not been demonstrated.

Filtersmay also be combinedwith cartridgesto provideadditionalprotec-

i tion againstparticulates. A numberof standardcartridgesare commercial-

ly available. They are color coded to indicatethe generalchemicalsor

classesof chemicalsagainstwhich they are effective(29 CFR Part 1910.134t

[9]).

ti
U.S. Mine Safetyand HealthAdministration(MSHA)and NIOSH have granted

approvalsfor manufacturers'specificassembliesof air-purifying

il respiratorsfor a limitednumberof specificchemicals. Respiratorsshould

be used only for those substancesfor which they have been approved. Use

of a sorbentshall not be allowedwhen there is reasonto suspectthat it

does not provideadequatesorptionefficiencyagainsta specific

contaminant. In addition,it shouldbe noted that approvaltestingisi
performedat a given temperatureand over a narrowrange of flow rates and

relativehumidities;thus protectionmay be compromisedin nonstandard

Imp conditions. The assemblythat has been approvedby MSHA and NIOSH to

protectagainstorganicvapors is tested againstonly a single challenge

Im substance,carbontetrachloride;its effectivenessfor protectingagainst

other vaporshas not been demonstrated.

m

Most chemicalsorbentcartridgesare imprintedwith an expirationdate.

They may be used up to that date as long as they were not openedprevious-
Im

ly. Once opened,they begin to absorbhumidityand air contaminantswhe-

ther or not they are in use. Their efficiencyand servicelife decreases

and thereforethey should be used immediately. Cartridgesshouldbe dis-

. cardedafter use. They shouldnot be used for longerthan one shiftI or

after breakthroughoccurslwhichevercomes first.

d

lm
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Where a cartridgeis being used againstgases or vapors,the appropriatew
deviceshall be used only if the chemicals(s)have "adequatewarning

properties"(30 CFR Part 11.150). NIOSH considersa substanceto have
g

adequatewarningpropertieswhen its odor, taste,or irritanteffectsare

detectableand persistentat concentrationsbelow the recommendedexposure

m limit (REL). A substanceis consideredto have poor warningproperties

when its oder or irritationthresholdis above the applicableexposure

mm limit. Warningpropertiesare essentialto safe use of air-purifying

respiratorsbecausethese propertiesallow detectionof contaminant

Im breakthrough,should it occur. Warningpropertiesare not foolproof

becausethey rely on human senseswhich vary widely among individualsand

in the same individualunder varyingconditions(e.g.,olfactoryfatigue),
m

facepiecefit, or other malfunctions. OSHA permitsthe use of air-

purifyingrespiratorsfor protectionagainstspecificchemicalswith poor

am warningpropertiesprovidedthat either1. the servicelife of the sorbent

is known and a safetyfactorhas been appliedor 2. the respiratorhas an

approvedend-of-service-lifeindicator.

3.1 ProperUse of CartridgeRespiratorsI

1. Be sure there is no facial hair presentto interferewith the
imm

facepieceseal.

4mm& 2. Check to see that the respiratoris clean and all parts are

intact.

mm

3. Specifically check that cartridges are in place, the adjustable

strapsare not broken,the exhalationvalve is presentand intact,

the inhalationvalvesare presentand intact,and the plasticlens

is not badly scratchedor cracked.
am

NEVER USE THE RESPIRATORIF THESE PARTS ARE DEFECTIVEOR MISSING.

_m
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W 4. Pull the mesh harnessover the lens for Scott-O-VistaMasks. For

other full-facemasks, pull the head harnessover the lens.

a
5. Be sure the strapsare fully extended.

I
6. Place the chin in first and pull the harnessup and over the head.

For half-maskrespirators,there are two sets of headstraps.

Tightenthe temple strapsfirst,and then the lower straps. If

there is a strap at the top of the mask, tightenthat one last,

m and only if necessary.

7. For the Scott mask, stroke the harness back over the head and

adjust the neck straps to tighten the mask. The mask should be

snug but not uncomfortably tight on the face.
m

3.2 Limitations and Restrictions on Cartridge Respirators

Cartridgerespiratorsshouldnever be used when contaminantsin the air

I exceedthe ratingsfor the cartridges,or in an atmospherecontainingless

than 19.5 percentoxygen.

m
Facialhair and eyeglassframeswill interferewith the seal of a full-face

piece and decreasethe protectionlevel of the mask. Specialeyeglass

Im holderswill be providedto adapt glassesto fit insidethe mask. Frames

for glassescannotbe more that five incheswide. Contactlensesare never

i to be worn in areas requiringthe use of respiratoryprotection.

m 3.3 Fit Test

Every time a respiratoris worn, it must be fit testedby the methods
i

describedbelow.

d

Ii
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3.3.1 Negative?ressureTestII

I. Remove the cartridges from the respirator.

2. Put the respirator on and adjust it to fit properly.
I

3. Cover the cartridge ports with the hands and breathe in gently.

ill The mask should collapse slightly and there should be no air

entering mask through the face seal. Hold your breath for five

seconds. If the mask remains sealed, go on to the next fit test.ill

4. If air entersthroughthe face seal, adjustthe mask again and
Iii

repeat the test until no air leaks in,

m 3.3.2 PositivePressureTest

1. Put the cartridges back on.

2. Remove the cover from the exhalationport {if there is one).I

3. Cover the exhalation port with the hand.
g

4. Exhale slightlywhile coveringthe port.
im

5. The mask should expandslightly,but no air should leak out from

m aroundthe seal.

6. If there is leakage,adjust the mask and repeat the test until
Im

there is no more leakage.

I 3.3.3 Amyl AcetateTest

w, 1. After checkingthe respira1:orfor all the properparts, put on the

,_ respiratorand adjustthe fit.

im
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2. Perform the negative and positive pressure tests.

3. While wearing the respirator, the safety officer will wave a vial

m of amyl acetate (which smells like bananas) near the face seal.

4. Move your head from side to side and up and down, speak normally,

sayingyour name and address.

U

5. If any odor is detected,adjustthe fit of the mask and repeat the

test until no odor is noted.

D

Q

m

m

D
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4.0 SELF-CONTAINEDBREATHINGAPPARATUS(SCBA)

m A self-containedbreathingapparatus(SCBA)usuallyconsistsof a facepiece

connectedby a hose and a regulatorto an air source (compressedair,

m compressedoxygen,or an oxygen-generatingchemical)carriedby the wearer.

Only positive-pressureSCBAs are recommendedfor entry into IDLH

m atmospheres. SCBAs offer protectionagainstmost types and levelsof

airbornecontaminants. However,the durationof the air supply is an

importantplanningfactor in SCBA use. This is limitedby the amountof

air carriedand its rate of consumption. Also, SCBAs are bulky and heavy,

thus they increasethe likelihoodof heat stress and may impairmovementin

confinedspaces. Generally,only workershandlinghazardousmaterialsor

operatingin contaminatedzones requireSCBAs. Under MSHA regulationsin

m 30 CFR Part ll.7g(a),SCBAs may be approvedeither 1. for escape only or 2.

for both entry into and escapefrom a hazardousatmosphere. Escapeonly

SCBAs are frequentlycontinuous-flowdeviceswith hoods that can be donned

to provideimmediateemergencyprotection.Employersshouldprovidean

escapeSCBA and see that employeescarry it where such emergencyprotection
m

may be necessary.

Entry-and-escapeSCBA respiratorsgive workersuntetheredaccessto nearly

all areas of the work site. However,this equipmentdecreasesworker

O mobility,particularlyin confinedareas,due to both the bulk and weight

of the units. Their use is particularlyadvisablewhen dealingwith

unidentifiedand unquantifiedairbornecontaminants. There are two types
of entry-and-escapeSCBAs 1. open-circuitand 2. closed-circuit. In an

open-circuitSCBA, air is exhaleddirectlyintothe ambientatmosphere. In
D

a closed-circuitSCBA, exhaledair is recycledby removingthe carbon

dioxidewith an alkalinescrubberand by replenishingthe consumedoxygen

m with oxygen from a solid, liquid,or gaseoussource. These units are also

referredto as "rebreathers."

D
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As requiredby MSHA/NIOSH30 CFR Part 11.80,all compressedbreathinggas
Im

cylindersmust meet minimumU.S. Departmentof Transportationrequirements

for interstateshipment. (For furtherinformation,see 49 CFR Parts 173

III and 176.) All compressedair, compressedoxygen,liquidair, and liquid

oxygenused for respirationshall be of high purityand must meet all

I requirementof OSHA 29 CFR Part 1910.134(d). In addition,breathingair

must meet or exceed the requirementsof Grade D breathingair as specified

in the CompressedGas AssociationPamphletG-71 and AmericanNationalm
StandardsInstitutestandardANSI Z86.1-1973.

D
Key questionsto ask when consideringwhetheran SCBA is appropriateare:

m i. Is the atmosphereIDLHor is it likelyto become IDLH? If yes, a

positive-pressureSCBA shouldbe used. A positive-pressure

m supplied-airrespirator(SAR)with an escape SCBA can also be

used.

2. Is the durationof air supply sufficientfor accomplishingthe

necessarytasks? If no, a largercylindershouldbe used, a
II

differentrespiratorshouldbe chosen,and/orthe work plans

shouldbe modified.

II

3. Will the bulk and weight of the SCBA interferewith task

performanceor cause unnecessarystress? If yes, use of an SAR

may be more appropriateif conditionspermit.

lm
4. Will temperatureeffectscompromiserespiratoreffectivenessor

cause added stress in the worker? If yes, the work periodshould

m be shortenedor the missionpostponeduntil the temperature

changes.

lm

W
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4.1 Selection
m

The Scott 2.2 SCBA has been chosen for use at work sites requiringSCBAs.
el

It includesa full-facemask and 30-minuteair supply in a backpack

harness. The mask is a pressuredemandtype which maintainsa slight

mm positivepressureinside the mask so that contaminatedair shouldnot leak

into the mask. The SCBA providesthe same protectionas an airline

i respiratorbut is self containedso that a person is not restrictedby the

airlineattachedto the air supply.

m
4.2 Use

el
1. Before using the SCBA, check to see that all of the major parts

are in workingorder. Specifically,check the mask lens and face

elm seal, all hoses and couplings,and the harness.

2. Be sure the air tank gauge reads full.

3. Check out the equipmentby openingthe cylindervalve. Push in oni
the valve knob and rotate it counterclockwiseuntil fully open.

The warningsignalshouldsound brieflyand shut off.
II

4. Hold the facepieceto your face and inhaleand exhale several

m times. You shouldbe able to breatheeasilywithoutrestrictions.

i 5. Open the purge valve briefly to check its operation. A free flow

of air should be noted in the facepiece. Close the purge valve

and note that there should no longer be any free airflow in the
II

mask.

i 6. Test the low-pressurewarningsignalby closingthe cylindervalve

knob, pushingit in, and rotatingit fully clockwise. Take slow,

- shallowbreathsuntil the signalsounds. If it does not sound,

j repeatthe test, breathingvery slowly.

ii
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DO NOT USE THE SCBA IF THE WARNINGSIGNALDOES NOT SOUND_OR IF THE AIR
g

CYLINDER IS NOT FULL.

I 7. To put the unit on, turn your back to the unit mountedon the wall

and slide your arms into the shoulderstraps as if puttingon a

I jacket. If wall mounts are not in use, set the SCBA on its end on

a table or have a co-workerhold it for you.

i

8. Step away from the wall, bend over lightly,pull down on the

shoulderstrap adjustmenttabs to tightenthe straps,and cinch
m

the unit up on your back.

9. Bucklethe waist belt and tightenit like a seatbelt.

m 10. Now slightlyloosenthe shoulderstrapsto allow the weight of the

unit to rest on your hips.

11. Put on the facepiecechin first and pull the harnessup and over

your head. Strokethe harnessdown over the back of your head and

adjust the neck strapsto give a snug but comfortablefit.

12. Check to be sure the pressuregauge on the harnessreads "full."

i 13. When working in an ExclusionArea, leave the area as soon as you

hear the low-pressurealarm.

I
14. Beforeremovingthe SCBA, be sure to go to a clean area. Close

the cylindervalve by reachingbehindyou and pushingin on the
i

knob and turningit fully clockwise.

i 15. Now removethe facepieceby pullingit up from the chin and over

your head.

J

D
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",b,
16. Loosen the shoulderstraps,unbucklethe waist belt, slide the

m unit off one shoulder,then off the other shoulder.

m 17. To change cylindersif a new one is needed,close the cylinder

valve and separatethe high-pressurehose by rotatingthe coupling

I counterclockwise,pull the toggleto releasethe cylinderband

clamp,push on the yellow tab of the guardedhook behindthe

m cylindervalve, and lift the cylinderup and out.

18. Slide the flat end and valve on the cradle of a fully charged
D

cylinderupwardthroughthe band clamp,move the cylinderback

until the hook on the back frame engages in the hanger on the

m cylinderand valve assembly. Be sure that hook guard latchesinto

place.

m

lg. While in the ExclusionArea, hook directlyinto the air-line

system (if one is available),thus preservingthe air supply in

the 30-minutecylinder. To do this, fasten the pigtailhose line

from the SCBA intoan air line from the air trailer. Be sure to

m tug on the lines to ensure a securefit.

m 20. To connectthe pigtailand air line, pull back on the coupling

collar,slide in the pigtail,and releasethe collar.

m

21. To leave the area, open the cylindervalve and disconnectthe

pigtail. The switchto the bottlesupplywill occur
I

automatically.

U 4.3 Limitations

m The major limitationstems from the 30-minutesupply in the air tank.

While the possibilityis slim, a hose could ruptureor, if a personslips

and falls,the unit may be damaged. These occurrencesare not likely,but

one shouldbe aware of them.
J
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V

5.0 SUPPLIED-AIRRESPIRATORS(SARs)
m

am Supplied-airrespirators(also known as air-linerespirators)supply air,

never oxygen,to a facepiecevia a supplyline from a stationarysource.

im SARs are availablein pressure-demandpositive-pressureand negative-

pressuremodes. Pressure-demandSARs with escapeprovisionsprovidethe

highestlevel of protection(amongSARs) and are the only SARs recommendediii
for use at hazardouswaste sites. SARs are not recommendedfor entry into

an IDLH atmosphere(MSHA/NIOSH30 CFR Part 11) unlessthe apparatusis
II

equippedwith an escape SCBA.

Im The air source for SARs may be compressedair cylindersor a compressor

that purifiesand deliversambientair to the facepiece. SARs suitablefor

m use with compressedair are classifiedas "Type C" SARs as definedin

MSHA/NIOSH30 CFR Part 11. All SAR air-linecouplingsmust be incompatible

with the outletsof other gas systemsused on-site in order to preventa

worker from connectingto an inappropriatecompressedgas source [OSHA 29

CFR 1910.134(d)]. SARs enable longerwork periodsthan SCBAs and are less
IN

bulky. However,the air line impairsworkermobilityand requiresworkers

to retracetheir steps when leavingthe area. Also, the air line is

el vulnerableto puncturefrom rough or sharp surfaces,chemicalpermeation,

damagefrom contactwith heavy equipment,and obstructionfrom falling

ill drums,etc. To the extent possible,all such hazardsshould be removed

prior to use. When in use, air lines shouldbe kept as short as possible

II (300feet is the longestapprovedhose lengthfor SARs),and other workers
and vehiclesshouldbe kept away from the air line.

m

The use of air compressorsas the air sourcefrom an SAR at the hazardous

waste site is severelylimitedby the same concernthat requiresworkersto

Im wear respirators;that is, the questionablequalityof the ambientair.

On-sitecompressoruse is limitedby OSHA standards[29 CFR Part 1910.134

, (d)].

J
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Key questionsto ask when consideringSAR use are:g

1. Is the atmosphereIDLH or likelyto become IDLH? If yes, an

m SAR/SCBAcombinationor SCBA should be used.

am 2. Will the hose significantlyimpairworker mobility? If yes, the

work task shouldbe modifiedor other respiratoryprotection

m shouldbe used.

3. Is there a dangerof the air line being damagedor obstructed
g

(e.g.,by heavy equipment,fallingdrums,rough terrain,or sharp

objects)or permeatedand/or degradedby chemicals(e.g.,by pools
IN

of chemicals)? If yes, either the hazardshouldbe removedor

anotherform of respiratoryprotectionshouldbe used.
m

4. If a compressoris the air source,is it possiblefor airborne

contaminantsto enter the air system? If yes, have the

contaminantsbeen identifiedand are efficientfiltersand/or

solventsavailablethat are capableof removingthose
mm

contaminants? If no, eithercylindersshouldbe used as the air

sourceor anotherform of respiratoryprotectionshouldbe used.
B

5.1 Selection

m

The Scott air-linerespiratorincludesa full-facemask, and an SAR with an

m emergencysupplyof air for escape. The escapebottle is good for

approximatelyfive minutes.

D
5.2 SystemDescription

m This unit is a pressuredemand type systemwhich providesa constantposi-

tive pressureinsidethe mask so that no outsideair shouldbe able to leak

intothe mask.

J
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The air supplymay consistof a trailercontaining24 bottlesof air,
m

smaller2- to 4-unit carts with manifoldsfor dispensingair, or possibly

in vehiclesfittedwith air supplysystems.
S

5.3 Use

m

1. Carefullycheck to see that all the major parts are presentand

workingproperly.These includethe mask, the exhalationvalve,n

the lens, the hose from the escape bottle,the hose couplings,and

the harness.
g

2. Check all the couplingsand connectionsfor damage.

3. Check that the escapebottle gauge reads full.

4. To put on the air-lineharness,place the shoulderstrap over the

right shoulder,bucklethe waist belt, and adjust the shoulder

strap and belt to fit comfortably.

I
5. The escapebottle shouldrest on the left hip.

m 6. Connectto the air line from the air traileras follows:put the

pigtailon the harnessinto the fitting,pull back on the collar,

m insertthe air line, releasethe collar,rotatethe collaraway

from the notchedposition,and pull on the air line to confirm

that it is lockedtight.
I

7. For use in vehiclesfittedwith suppliedair, connectthe pigtail

airlinefrom the harnessinto the fittingat the regulatorin the

vehicle,but only after checkingthe regulatorto confirmthat the

i air supply is full. Again, check the connectionto confirmthat

it is good so that the pigtaildoes not becomeseparatedfrom the

air supply. Check to see that the mask-mountedregulatoris

properlymountedon the mask.

D
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8. Put the mask on the chin first, then pull the harnessup and over
I

the head.

io g. Strokethe harnessdown over the head and adjust the neck straps

for a snug but comfortablefit. If necessary,adjustthe temple

am straps.

mm i0. A free flow of air into the mask will occur until the mask is

fittedproperlyon the face.

5.4 Escape

m 1. If an emergencyarises,DO NOT PANIC.

in 2. Turn on the emergencyair supplyby pushingin on the valve knob

and rotatingit fully counterclockwise.Then disconnectthe air

#_ line from the fixed source.

3. The switchfrom the air line to the bottle linewill occur
D

automaticallyupon openingthe cylindervalve.

I REMEMBER,THE EMERGENCYSUPPLYOF AIR IN THE BOTTLE IS ONLY GOOD FOR FIVE

MINUTES,SO GET OUT OF THE CONTAMINATEDAREA IMMEDIATELY.

i

4. Once the supportarea is reached,close the cylindervalve by

I pushingthe knob and rotatingit fully clockwise.

5. Removethe mask by liftingit up from the chin and over the head

to releasethe head harness.

mm 6. Unbucklethe waist belt and slide the shoulderstrap off the

shoulder.

d
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5.5 Limitations
I

An air-linesystemmay be used in any contaminatedenvironmentand provides

mm clean, respirableair to the user. The air supplytrailerand vehicle

suppliesare inspectedand rechargeddaily. They are expectedto provide

m an adequatesupplyof air for the full workshift.

The possibleemergencieswhich can arise and requireemergencyegressm

includeloss or depletionof the air supply;a break in the air line,

possiblyby a vehicledrivingover it; and other rupturesin the air line
i

by miscellaneouscauses.

m

I

i

m

i

m

l

I

J
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m 6.0 COMBINATIONSELF-CONTAINEDBREATHINGAPPARATUS/
SUPPLIED-AIRRESPIRATOR(SCBA/SAR)

mm

A relativelynew type of respiratoryprotectionis availablethat uses a

m regulatorto combinethe featuresof an SCBA with an SAR. The user can

operatethe respiratorin the SCBA or SAR mode througheitherthe manual or

m automaticswitchingof air sources. This type of respiratorallows entry

into and exit from an area while using the self-containedair supplyand

extendedwork periodswithin a contaminatedarea while connectedto the airam

line. It is particularlyappropriatefor workerswho must travelan

extendeddistanceto a work areawithin a site and remainwithin that area
m

for relativelylong work periods(e.g.,drum sampling). In such

situations,workerswould enter the site using the SCBAmode, connectto

m the airlineduring the work period,and shift back to the SCBA mode to

leave the site.

The combinationSCBA/SARshould not be confusedwith an SAR with escape

ms provisions. The primarydifferenceis the lengthof air time providedby
the SCBA; the combination(SCBA/SAR)systemprovidesup to 60 minutesof

self-containedair, whereasthe SAR with an escape SCBA containsmuch less
ms

air, generallyenough for only 5 minutes. NIOSH certificationof the

combinationunit allows up to 20 percentof the availableair time to be

i used during entry,while the SAR with escapeprovisionis certifiedfor

escapeonly.

am

mm

a

am

4
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U 7.0 PROTECTIONFACTOR

i
The level of protectionthat can be providedby a respiratoris indicated

by the respirator'sprotectionfactor. This number,which is determined

ll experimentallyby measuringfacepieceseal and exhalationvalve leakage,

indicatesthe relativedifferencethat the respiratorcan maintainbetween

m concentrationsof substancesoutsideand insidethe facepiece. For

example,the protectionfactorfor full-facepieceair-purifyingrespirators

m is 50. This means, theoretically,that workerswearingthese respirators

shouldbe protectedin atmospherescontainingchemicalsat concentrations

that are up to 50 times higherthan the appropriatelimits. One sourceof
m

protectionfactorsfor varioustypes of atmosphere-supplying(SCBAand SAR)

and air-purifyingrespiratorscan be found in AmericanNationalStandards

ll InstitutestandardANSI Z88.2-1980.

At siteswhere the identityand concentrationof chemicalsin air arew

known,a respiratorshouldbe selectedwith a protectionfactorthat is

sufficientlyhigh so the wearerwill not be exposedto the chemicalsabovell

the applicablelimits. These limits includethe AmericanConferenceof

GovernmentalIndustrialHygienists'ThresholdLimit Values (TLVs),the
ll

NIOSH RecommendedExposureLimits(RELs),and the OSHA PermissibleExposure

Limits (PELs). These limitsare designedto protectmost workerswho may

I be exposedto chemicalsday after day throughouttheir workinglife. The

OSHA PELs are legallyenforceableexposurelimitsand are the minimum

1 limitsof protectionthat must be met.

It shouldbe rememberedthat the protectionprovidedby a respiratorcan be1

compromisedin severalsituations,most notably:

l
1. If a worker has a high breathingrate;

lm

4
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2. If the ambient temperature is high or low;

3. If the worker has a poor facepiece-to-face seal.
mm

At high breathing rates, positive-pressure SCBAs and SARs may not maintain

m positive pressure for brief periods during peak inhalation. Also, at high

work rates, exhalation valves may leak. Consequently, positive-pressure

IN respirators may offer less protection when working at higher than normal

rates.

m

A similar reduction in protection may result from high or low ambient

temperatures. For example, at high temperatures excessive sweat may cause
m

a break in the face-to-facepiece seal. At very low temperatures, the

exhalation valve and regulator may become ice-clogged due to moisture in

mm the breath and air. Likewise, a poor facepiece seal--due to such factors

as facial hair, missing teeth, scars, lack of or improper fit testing, etc.

--can result in the penetration of airborne contaminants.

mm

D
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8.0 CLEANING,MAINTENANCE,AND STORAGEOF
am

RESPIRATORYPROTECTIVEEQUIPMENT

B

Propermaintenanceof respiratoryequipmentis at least as importantas

m properselectionsince a poorlymaintainedor malfunctioningrespiratoris

as dangerousas using the wrong type of equipment. OSHA is very specific

li about the requirementfor a maintenanceprogram. A minimalprogrammust

includeregularinspections,cleaningand disinfecting,properstorageand

an repairsto maintainthe originaleffectivenessof the equipment.

The day-to-daymaintenanceof respiratoryequipmentis the responsibility
a

of field operationsbut the programis under the supervisionof Canonie's

Health and Safety Department. Any recurringproblemswith equipmentor

t maintainingits serviceabilityshouldbe reportedto the regionalhealth

and safetymanagerfor evaluation.

Equipmentmust be inspectedbefore and after each use and employeesare

instructedto make such inspections. In the field, inspectionsshall
in

cover:

B
1. Facepieces/nosepieces for ability to seal;

In 2. Inhalationand exhalationvalvesfor propermovement;

in 3. Harnessfor abilityto secure respiratorsnugly;

4. Facepiecelens for clarity,properlysealed;
mi

5. Cartridges for cleanliness, verify not expired;
U

6. Valves and regulatorsin properworkingorder;

D
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m 7. Connectionstight and secure;

8. All parts for cleanliness,free from tears,cracks,holes ori
missingparts and proper assembly.

i
Equipmentfound to be defectivewill be taggedfor repairand exchangedfor

good equipment. In the shop, inspectionswill cover the same pointsplus:

1. Cleaningand disinfecting;

m

2. Disassemblyand repairas necessary;

m
3. Repackagingin clear storagebags until the next use.

m Repairsbeyond the capabilitiesof the shop person in chargeof equipment

will be returnedto the manufactureror an authorizedservicecenter.

m_

Cleaningand disinfectingof equipmentis essentialto assure good working

mm order and healthfulconditionsfor the user. Cleaningshould be done after

each use and disinfectingat least once a week. Duringperiodswhen

respiratoryillnessesare prevalent,more frequentdisinfectionis strongly
I

recommended. Cleaningshouldbe a thoroughimmersionwashingin a

cleaner/sanitizersolution,followedby a clean water rinse and air drying.

i In some situations,additionaldecontaminationtechniquessuch as use of

some scrubbingor oxidizersmay be needed. Cleaningequipmentshouldbe

m reinspectedand stored in a clean,sealedplasticbag. Storedequipment

will be kept in a locationwhere it is not exposedto extremeheat or cold,

i excessivemoisture,sunlight(UV radiation)or damagingchemicals,and

where it is readilyavailableto employees.

i

me
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9.0 CONCLUSION
Im

m Ultimately,given that the properequipmenthas been chosen,the protection

affordedwill be dependentupon how carefullythe equipmentis worn. If

am the equipmentis abusedor misused,the potentialprotectionwill be

decreased. It is up to the individualworker to protecthis or her health

mm by using equipmentproperly.

m

I
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APPENDIXE

SAMPLE DONNINGAND DOFFINGPROCEDURESFOR PERSONALPROTECTIVEEQUIPMENT
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APPENDIXE

m SAMPLE DONNINGAND DOFFINGPROCEDURESFOR PERSONALPROTECTIVEEQUIPMENT

1.0 SAMPLEDONNINGPROCEDURES
m

I. Inspectthe clothingand respiratoryequipmentbefore donning.

u

2. Adjust hard hat or headpiece,if worn, to fit user's head.

m

3. Open back closureused to changeair tank (if suit has one) before

donning suit.
m

4. Standingor sitting,step into the legs of the suit; ensure proper

mm placementof the feetwithin the suit; then gather the suit around
the waist.

II

5. Put on chemical-resistantsafetyboots under the feet of the suit.

Tape the leg cuff over the tops of the boots.

o If additionalchemical-resistantboots are required,put

m these on now.

Im o Some one-piecesuits have heavy-soledprotectivefeet. With

these suits,wear short,chemical-resistantsafetyboots

mm insidethe suit.

6. Put sleevesof suit over arms as assistantpulls suit up and over

iI_ the self-containedbreathingapparatus(SCBA). Have assistant

adjustsuit aroundSCBA and shouldersto ensurerestrictedmotion

mm of the SCBA.

im 9. Put on hard hat, if needed.

10. Raise hood over head carefullyso as not to disruptface seal of
P

SCBA mask. Adjust hood to give satisfactory comfort.
d

Im

. Canome Environmenta1



m

E-2

m 11. Begin to securethe suit by closingall fastenerson openinguntil

there is only adequateroom to connectthe breathinghose. Secure

m all belts and/oradjustablelegbands,headbands,and waistbands.

12. Connectthe breathinghose while openingthe main valve.
m

13. Have assistantfirst ensurethat wearer is breathingproperlyand

am then make final closureof the suit.

im 14. Have assistantcheck all closures.

15. Have assistantobservethe wearer for a periodof time to ensureD
that the wearer is comfortable,psychologicallystable,and that

the equipmentis functioningproperly.
m

iN

m

m

im

m
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m 2.0 SAMPLE DOFFINGPROCEDURES

Im

2.1 EqressDoffinq

If sufficientair supply is availableto allow appropriatedecontamination

before removal:
i

I. Removeany extraneousor disposableclothing,boot covers,outer

mm gloves,and tape.

i 2. Have assistantopen the suit completelyand lift the hood over the
head of the wearer and rest it on top of the SCBA tank.

qm
3. Removearms, one at a time, from suit. Once arms are free, have

assistantlift the suit up and away from the SCBA backpack--

avoidingany contactbetweenthe outsidesurfaceof the suit and

wearer'sbody--andlay the suit out flat behindthe wearer. Leave

m_ internalgloveson, if any.

4. While sitting(if possible),remove both legs from the suit.
m

5. Followprocedurefor doffingSCBA.
m

6. After suit is removed,remove internalgloves by rollingthem off

m the hand, insideout.

7. Remove internalclothingand thoroughlycleansethe body.m

D
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m If the low-pressurewarning alarm has sounded,signifyingthat

approximately5 minutesof air remain:

(Im

1. Removedisposableclothing.

g
2. Quicklyscrub and hose off, especiallyaroundthe entrance/exit

' zipper.
I

.... 3. Open the zipperenough to allow access to the regulatorand

ill breathinghose;

4. Immediatelyattachan appropriatecanisterto the breathinghose

(thetype and fittingsshouldbe predetermined).Althoughthis

providessome protectionagainstany contaminationstill present,

it voids the certificationof the unit.

5. FollowSteps 1 through8 of the regulardoffingprocedureabove.

Take extra care to avoid contaminatingthe assistantand wearer.

Im

2.2 Decontaminationof PPE

aim
This sectionincorporatesexcerptsfrom AppendixD of the

NIOSH/OSHA/EPA/USCGOccupationalSafetyand Health GuidanceManual for
II

HazardousWaste Site Activities,October1985, as a sourcefor

decontaminationproceduresfor PPE. Excerptsfrom this United States

II governmentdocumentfollow.

II

m
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Appendix D. Sample Decontamination Procedures for

Three Typical Levels of Protection a

F.S.0.P. No. 7
l

Process: DECONT_INATION PROCEDURES

1

INTRODUCTION

1

l.l The objectiveof these proceduresis to minimize the risk of
exposure to hazardoussubstances. These procedureswere derived

m from the U.S. EnvironmentalProtectionAgency,Office of
Emergencyand RemedialResponse's(OERR),"InterimStandard
OperatingSafety Guides (revisedSep. 82)". This versionof the
guides is in a format that is more appropriatefor use in the

w field.

1.2 Protectiveequipmentmust be worn by personnelwhen response
l activitiesinvolveknown or suspectedhazardoussubstances. The

proceduresfor decontaminatingpersonnelupon leavingthe
contaminatedarea are addressedfor each of the EPA, OERR

I designatedlevelsof protection. The proceduresgiven are for
the maximum and minimum amountof decontaminationused for each
level of protection.

1.3 The maximumdecontaminationproceduresfor a11 levelsof
protectionconsistof specificactivitiesat nineteenstations.
Each stationemphasizesan importantaspectof decontamination.

i When establishinga decontaminationline, each aspect shouldbe
incorporatedseparatelyor combinedwith other aspects into a
procedurewith fewer steps (suchas the Minimum Decontamination

l Procedures).

1.4 Decontaminationlines are site specificsince they are dependent

i upon the types of contaminationand the type of work activities
on site. A cooling station is sometimesnecessarywithin the
decontaminationllne during hot weather. It is usuallya
locationin a shaded area in which the wind can help to cool

l personnel. In addition,siteconditionsmay permit the use of
coolingdevicessuch as cool water hose, ice packs, cool towels,
etc. When the decontaminationline is no longerrequired,

l contaminatedwash and rinse solutionsand contaminatedarticles
must be containedand disposedof as hazardouswastes in
compliancewith state and federalregulations.

1

_ a Source: Excerpted from Field Standard Operating Procedures for the Decon-
tamination of Response Personnel (FSOP 7). EPA Office of Emergency

l and Remedial Response. Hazardous Response Support Division,
Washington, PC. January 1985.
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F.S.O.P.No. 7

I
PROCESS DECON PROCEDURES

MINIMUMDECONTAMINATIONLAYOUT
iii

LEVELSA & B PROTECTION

I

m

li WIND DIRECTION

I Redress:Boot Covers 20°ql_._
. I andOuter Glovesn=

,,, I Oecon
Z
"_ I Solution 0

a o!
-r I Water Tank Remove

Change-Over BootslGIoves
/ Point andDeconOuter

Equipment Garment, s1/ _ Outer

Garments
Drop (For Disposal

III _ / Remove .-- .=
/ Boot Covers andOff SiteDecontamination)

and Outer Gloves

- b bk-
Plastic 0 1 Can Can

II Sheet :Z: I (10 gallon) (32 gallon)

m i

ii
REMOVE
SCBA

it

III

ill
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I

w

_l_ F.S.O.P. NO. 7

Ill PROCESS DECON 9ROCEDORES

MINIMUMDECONTAMINATIONLAYOUT

II LEVEL C PROTECTION

g

I

Ill WIND DIRECTION

I Redress:Boot Covers 20%..,,_

I and Outer Gloves

'" I Oecon
z
"_ I Solution 20

o I i
-r I Water Cartridge or Canister Remove

Change-Over Boots/Gloves
: Point and

Decon Outer _ Outer

Equipment Garment_" (_ Garments
(For Disposal

Drop ..idl / Remove "= "= and Off Site "_
1 / Boot Covers Decontamination)

/ and Outer Gloves

. b
Plastic O I Can Can

Sheet 3: I (10 gallon) (32 gallon)
ili

i REMOVE
MASK

tl
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O

el

EQUIPMENTNEEDEDTO PERFORMMINIMUMDECONTAMINATIONMEASURESFOR LEVELSA, B, AND C
I

StationI: a. VariousSizeContainers Station4: a. Air TanKsor Masksand

b. PlasticLiners CartridgesDependingUponLevel
el c, PlasticDropCloths b. Tape

c. Boot Covers
Station2: a. Containers(20-30Galloos) d. Gloves

b. DeconSolution
c. RinseWater Station 5: a. Containers(20-30G_11ons)
d. 2-3 Long-Handled,Soft-Bristled b. PlasticLiners

Scrub Brushes ¢. Bench or Stools

1 Station3: a. Containers(20-30Gallons) Station6: a. PlasticSheets
b. PlasticLiners b. Basinor Bucket
c. Benchor Stools c. Soapand Towels

d. Bench or Stools

i Station 7: a. Water
b. Soap
¢. Tables
d. WashBasinor Bucket

i

I

I

im

i

D

I

8

4

I

D



Appendix 0 0-11
I

FSOP7: MINIMUMMEASURESFORLEVELB DECONTAMINATION

Station I: EquipmentDrop I. Depositequipmentusedon-site(tools,sampling
devicesand containers,monitoringinstruments,

iJ radios,clipboards,etc.)on plasticdrop
cloths. Segregationat the drop reducesthe
probabilityof crosscontamination.Duringhot
weatheroperations,cooldown stationmay be set

flll up withinthisarea.

Station 2: OuterGarment, 2. Scrubouterboots,outerglovesand chemical-
Boots,and Gloves resistantsplashsuitwithdeconsolutionor
Wash and Rinse detergentwater. Rinseoff usingcopious

ill amountsof water.

Station 3: OuterBootand 3. Removeouterbootsand gloves. Depositin
GloveRemoval containerwith plasticliner.

Jm_

Station 4: TankChange 4. If workerleavesexclusivezoneto changeair
tank,this is the laststep in the
decontaminationprocedure.Worker'sair tankis
exchanged,new outerglovesand bootcovers
donned,jointstaped,and workerreturnsto duty.

Station S: Boot, Gloves 5. Boots,chemical-resistantsplashsuit,inner
and OuterGarment glovesremovedand depositedin separate

III Removal containerslinedwith plastic.

Station 6: SCBARemoval 6. SCBAbackpackand facepieceis removed. Avoid
touchingfacewith finger, SCBAdeposited

m on plasticsheets,

Station 7: FieldWash 7. Handsand faceare thoroughlywashed. Showeras
soon as possible.

II

ill
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em
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I

qlB
FSOP 7: MINIMUM MEASURES FOR LEVEL C DECONTAMINATION

i

Station I: Equipment Drop I. Deposit equipment used on-slte (tools, sampling
devices and containers, monitoring instruments,

g radios, clipboards, etc.) on plastic drop
cloths. Segregation at the drop reduces th_
probability of cross contamination. During hot
weather operations, a cool down station may be

I set up within this area.

Station 2: Outer Garment, 2. Scrub outer boots, outer gloves and splash
Boots, and Gloves suit with decon solution or detergent water.

I Wash and Rinse Rinse off using copious amounts of water.

Station 3: Outer Boot and 3. Remove outer boots and gloves. Deposit in
GloveRemoval containerwithplasticliner.

1 Station 4: _anister or 4. If worker leaves exclusive zone to change
Mask Change canister (or mask), this is the last step in the

decontaminationprocedure. Worker's canister is
exchanged, new outer gloves and boot covers
donned, joints taped, and worker returns to duty.

Station 5: Boot, Gloves 5. Boots, chemical-resistant splash suit, inner
and Outer Garment gloves removed and deposited in separate

1 Removal containers lined with plastic.

Station 6: Face Piece 6. Facepiece is removed. Avoid touching face with
Removal fingers, Facepiece deposited on plastic sheet.

qm

Station 7: Field Wash 7. Hands and face are thoroughly washed. Shower as
soon as possible.

l

1

1

m

l
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SAMPLEINSPECTIONCHECKLISTS
m FOR PERSONALPROTECTIVEEQUIPMENT

CLOTHING
D

BeforeUse:

m

I. Determinethat the clothingmaterialis correctfor the specified

m task at hand.

2. Visuallyinspectfor:
m

o imperfectseams;

N

o nonuniformcoatings;

I
o tears;

m_ o malfunctioningclosures.

3. Hold up to light and check for pinholes.up

4. Flex product:
m

o observefor cracks;

D

o observefor other signs of shelf deterioration.

m

5. If the producthas been used previously,inspectinsideand out

for signs of chemicalattack:
m

o discoloration;

mm

o swelling;

mp
o stiffness.

d

im
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am Ourinq th@wx)rktask, periodicallyinspectfor:

I. Evidenceof chemicalattacksuch as discoloration,swelling,w
stiffening,and softening. Keep in mind, however,that chemical

permeationcan occur withoutany visibleeffects;
qm

2. Closurefailure;

mm

3. Tears;

am
4. Punctures;

m 5. Seam discontinuities.

11 GLOVES

BeforeUse:

I. Pressurizeglove to check for pinholes. Either blow into glove,

Im then roll gauntlettowardsfingers;or inflateglove and hold

under water. In either case, no air shouldescape.

W FULLYENCAPSULATINGSUITS

glm Before Use:

im 1. Checktheoperationof pressurereliefvalves.

2. Inspectthe fittingof wrists,ankles,and neck.
Im

3. Check faceshield,if so equipped,for:
m

o cracks;

Ilb
o crazing;

4

m o fogginess.

CanomeEnvironmental
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I RESPI_TORS

Self-ContainedBreathinqApparatus(SCBA):
I

I. InspectSCBAs:
I

o beforeand aftereachuse;

m

o at least monthlywhen in storage;

m o every time they are cleaned.

u 2. Check all connectionsfor tightness.

3. Check materialconditionsfor:
Im

o signs of pliability;

o signs of deterioration;

I

o signs of distortion.

lid 4. Check for proper settingand operationof regulatorsand valves

(accordingto manufacturers'recommendations).

Im

5. Check operationof alarm(s).

16
6. Check faceshieldsand lensesfor:

m o cracks;

m o crazing;

o fogginess.
P

4

IR
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i Supplied-AirRespirators(SARs):

I. InspectSARs:
I

o daily when in use;

Im

o at least monthlywhen in storage;

mm
o every time they are cleaned.

(mm 2. Inspectair lines prior to each use for cracks,kinks, cuts,

frays, and weak areas.

im
3. Check for propersettingand operationof regulatorsand valves

(accordingto manufacturers'recommendations).
I

4. Check all connectionsfor tightness.

5. Check materialconditionsfor:

w
o signs of pliability;

mm o signs of deterioration;

mm o signs of distortion.

6. Check faceshieldsand lensesfor:
g

o cracks;

s

o crazing;

mm
o fogginess.

4

a
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Air-Purlfvinq ResDiral_or$:
m

I. Inspectair-purifyingrespirators:
i

o beforeeach use to be sure they have been adequatelycleaned;

m
o after each use;

1 O duringcleaning.

m 2. Checkmaterialconditionsfor:

o signs of pliability;
mm

o signs of deterioration;
i

o signs of distortion.

3. Examinecartridgesbe sure that:

m o they are the propertype for the intendeduse;

l o the expirationdate has not been passed;

1 o they have not been opened or used previously.

4. Check faceshieldsand lensesfor:
1

o cracks;

I

o crazing;

R
o fogginess.

d

I
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qlP

IN-USEMONITORINGOF PERSONALPROTECTIVEEQUIPMENT

I The wearermust understandall aspectsof the clothingoperationand its

limitations. During equipmentuse, workersshould be encouragedto report

m any perceivedproblemsor difficultiesto their supervisor(s).These

malfunctionsinclude,but are not limitedto:

m
I. Degradationof the protectiveensemble;

gum 2. Perceptionof odors;

3. Skin irritation;IN

4. Unusualresidueson personalprotectiveequipment;
g

5. Discomfort:

o Resistanceto breathing,

o Fatiguedue to respiratoruse;

i 6. Interferencewith vision or communication;

7. Restrictionof movement;IN

8. Personalresponsessuch as rapid pulse,nausea,and chest pain.
m

If a supplied-airrespiratoris being used, all hazardsthat might endanger

am the integrityof the air line shouldbe removedfrom the workingarea prior

to use. During use, air lines shouldbe kept as short as possible,and
other workersand vehiclesshouldbe excludedfrom the area.

mm

IN

U

4

m
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DRUM HANDLING

a

All handlingof containersshould be kept to a minimum. Provisionfor

overpackingand spill containmentshouldbe made before any drums are moved
B

or sampled. Remote handlingequipmentsuch as a backhoe,loader,forklift

truck with a drum handler,and hydraulicdrum opener shouldbe used

I wheneverpossible. Drum carts shouldbe used for all manual handlingof

drums if the drums cannotbe handledremotely.

B
When openingdrums, the followingprecautionsmust be followed:

m I. If a supplied-airrespiratoryprotectionsystem is used, place a

bank of air cylindersoutsidethe work area and supplyair to the

u operatorsvia airlinesand escapeSCBAs. This enablesworkersto
operate in relativecomfortfor extendedperiodsof time.

n 2. Protectpersonnelby keepingthem at a safe distancefrom the

drums being opened. If personnelmust be locatednear the drums,

place explosion-resistantplasticshieldsbetweenthem and the

drums to protectthem in case of denotation. Locatecontrolsfor

n drum openingequipment,monitoringequipment,and fire suppression
equipmentbehindthe explosion-resistantplasticshield.

m 3. If possible,monitorcontinuouslyduring opening. Place sensors

of monitoringequipment,such as colorimetrictubes,dosimeters,

m radiationsurveyinstruments,explosionmeters,organicvapor

analyzers,and oxygenmetersas close as possibleto the sourceof

contaminants,i.e.,at the drum opening.
t

4. Use the followingremote-controlleddevicesfor openingdrums:

m

o Pneumaticallyoperatedimpactwrenchto removedrum bungs.

ann
o Hydraulicallyor pneumaticallyoperateddrum piercers.

D o Backhoesequippedwith bronze spikesfor penetratingdrum

d tops in large-scaleoperations.

CanomeEnvironmental



m

" H-2

5. Do not use picks,chisels,or firearmsto open drums.m

6. Hang or balancethe drum openingequipmentto minimizeworker

m exertion.

m 7. If the drum shows signs of swellingor bulging,performall steps

slowly. Relieveexcesspressureprior to openingand, if

u possible,from a remote locationusing such devicesas a pneumatic
impactwrench or hydraulicpenetrationdevice. If pressuremust

be relievedmanually,place a barriersuch as explosion-resistant

m plasticsheetingbetweenthe worker and bung to deflectany gas,

liquid,or solidswhich may be expelledas the bung is loosened.

m

8. Open exoticmetal drums and polyethyleneor polyvinylchloride-

lined (PVC-lined)drums throughthe bung by removalor drilling.

ilJ Exercisecautionwhen manipulatingthese containers.

9. Do not open or sampleindividualcontainerswithin laboratory

packs.

I
10. Reseal open bungs and drill openingsas soon as possiblewith new

bungs or plugs to avoid explosionsand/orvapor generation. If an

m open drum cannotbe resealed,place the drum into an overpack.

Plug any openingsin pressurizeddrums with press-ventingcaps set

m to a 5-psi (poundsper squareinch) releaseto allow ventingof

vapor pressure.

m II. Decontaminateequipmentafter each use to avoid mixing

incompatiblewastes.

gB

m

D

4
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i APPENDIXI

EMPLOYEEMONITORINGEQUIPMENTCALIBRATIONPROCEDURES

O 1.0 INTRODUCTION

B Includedin this appendix,are standardoperatingprocedures(SOPs)for

calibratingthe varioustypes of monitoringinstrumentsfor this project.

Variationsmay exist for differentbrandsof a particularinstrument;wheni

this occurscalibrationwill follow the proceduresdictatedby the

manufacturer.
l

m

i

am

m

m

B

O

m

D

d

m
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m 2.0 EQUIPMENTCALIBRATION

I
2.1 Noise Dosimeter

I
An acousticalcalibratormay be implementedin checkingthe overall

accuracyof soundmeasuringequipment. It consistsof a small, stable

m sound source that fits over the microphone and generates a predetermined

sound level within a fraction of a decibel. If the meter reading deviates

m from the known level of calibration,it may be adjustedto alleviatethis

error. The acousticalcalibrationproceduresupplementsthe electrical

calibrationincorporatedin some meters to check the gain of all electrical
R

componentsfollowingthe microphone. Sound level calibratorsshouldbe

used only with the microphonesfor which they are intendedin order to

u avoid errors and microphonedamage.

Relevantcalibrationinformationsuch as date, time, location,employee

identification(ID)number,type of equipment[brand,serialnumber (if

applicable)] should be noted in the daily site log or by the site safety
officer (SSO) to be placed on file.

S
2.2 Century Organic Vapor Analyzer

a Calibrationof an OVA when the instrumentis used in the surveymode is

accomplishedaccordingto the followingprotocol:

m

I. The "GasSelect"controlis presetto the desireddial indication

m prior to turning on the instrument. The instrument is factory set
to read out directly in terms of methane in air.

I 2. Move the INSTRUMENTSwitch to ON and allow five minutes for warm

up.

D

d

mm
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3. TO set the audible alarm to a predetermined level, first turn them
PUMPswitch to ON, then adjust the meter pointer to the desired

alarm level, using the CALIBRATEADJUST(zero) knob. Turn the
D

Alarm Level Adjust Knob on the back of the Readout Assembly until

the alarm is just audible. Adjust the speaker volume with the

m VOLUMEKnob. If the earphone is used, plug in and readjust the

volume as desired. The instrument is then preset to activate the

IiW alarm when the level exceedsthat of the setting.

4. Move the CALIBRATE Switch to XlO and adjust the meter reading toI
zero with the CALIBRATE ADJUST (zero) Knob.

m
5. Check that the PUMPSwitch is ON and observe the SAMPLE FLOWRATE

Indicator. Indication should be approximately 2 units.
m

6. Open the H2 TANK VALVE one turn and observe the reading on the H2

TANK PRESSURE Indicator. (Approximately 150 psi of pressure is

required for each hour of operation.)

7. Open the H2 SUPPLY VALVE one-half to one turn and observe the

reading on the H2 SUPPLY PRESSURE Indicator.
s

8. Confirm that the meter is still reading zero (readjust if

ml required).

m 9. Depressthe igniterbutton. There will be a slight "pop"as the

hydrogenignitesand the meter pointerwill move upscaleof zero.

Immediatelyafter ignition,releasethe igniterbutton. Do not
g

depressigniterbuttonfor more than six seconds. If burnerdoes

not ignite,let instrumentrun for severalminutesand try again.

n After ignition,the meter pointerwill indicatethe background

level of the organicvapor to which it is calibrated. This

backgroundlevel is nulledout using the CALIBRATEADJUST (zero)

d Knob.

I

. CanonteEnvironmental



m

1-4

The OVA is calibrated three times per day (prior to starting work, at mid-
i

day, and at the end of the day) using specially obtained calibration gases

purchased from compressed gas manufacturers. A certified cylinder of
D organic-free air and a certified cylinder of an organic vapor, such as

methane, at a known concentration, are purchased for calibration purposes.

m Each gas is used to fill separate calibration gas bags.

w After the OVAhas warmed up at the start of each day's use, the OVA is
first calibrated to the zero gas standard. The zero gas bag is filled with

a quantity of the organic-free gas, and the calibration gas bag is filled
U

with a quantity of the known concentration organic gas. Each bag has a

valved sampling tube, allowing the OVAoperator to control the flow of the

gas from the bag. The OVA is calibrated to the organic-free gas by

connecting the tube of the gas bag to the inlet port of the OVA. The valve

m to the bag is opened, and the OVAmeter reading is monitored. The

CALIBRATEADJUSTknob is adjusted until the OVAmeter reads 0.0. The zero

m_ gas is sampled for an additional 15 seconds to verify the zero calibration.

After the zero calibration is established, the zero gas bag valve is closed
D

and the bag detached from the OVA. The known standard gas bag is connected

to the inlet port of the OVA, and the valve to the bag is opened. After

m the meter reading has stabilized, the meter reading is adjusted to read the

known concentration of the organic gas by adjusting the GASSELECTknob on

m, the OVA. The OVAmeter reading is observed for 15 seconds to verify that

the calibration is maintained. The gas bag valve is then shut, and the gas

i bag tube disconnected from the OVA.

After completing the calibration with the known standard, the OVA is again
i

connected to the organic-free gas bag, and the zeroing of the OVAmeter is

checked. The OVAmeter should read between 0.0 and 0.2 if calibration has

I been maintained. If the reading is within this range, a final check is

performed by closing the valve to the organic-free gas bag. If the reading

m on the OVAmeter is between 1.0 and 1.8, the OVAmay now be used to monitor

j organic vapors. If either of the readings is not observed, the OVAmust be
re-calibrated, as described above.

CnonteEnvironmental
m
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a Maintenanceof the GC Unit

Maintenanceof the GC unit will be conductedin accordancewith theimp

manufacturer'sinstructions. These instructionswill be kept on file at

the base office for the OVA GC unit and will be strictlyobserved.
Ill

Additionalcopies of the instructionswill be includedwith the OVA GC when

shipmentis made to the field.
mm

2.3 Gilian Pump Sampling

mm

Gilianpumps are used during solid sorbent,particulate,and metal

monitoring. The calibrationprocedureto be utilizedwill be the same foram

all samplingmedia used duringan integratedsamplingperiod. The Gilian

pump is calibratedby attachingthe pump with the samplingmedia in-lineto
I

a thin film bubblemeter via a tygon tube. The pump is startedand allowed

to operatefor five minutes. The pump draws a thin film througha known

mmm# volume in the test chamber. The time it takes to displacethe knownvolume

is used to electronicallydeterminethe flow rate at which the pump is

mm operating. The flow rate is shown on a digitalreadouton the face of the

thin film bubblemeter. The desiredflow rate can be achievedby adjusting

the flow valve on the pump. When the desiredflow rate is obtained,at
mm

leastthree additionalreadings,withoutany furtheradjustmentof the

valve will be obtained. These flow ratesmust remainwithin five percent
mm

of the set flow rate. The in-linesamplemedia can be retainedfor

additionalcalibrations.

S

2.4 CombustibleGas Indicator

i

Calibrationof a combustiblegas indicatoris accomplishedaccordingto the

followingprotocol:
mm

1. Make sure instrumentis clean and serviceable,especiallysample

mm lines and detectorsurfaces. Check batterychargelevel. If in

d doubt,charge batteryas describedin operatingmanual. Some

Im
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m units have charge level meters,while others have only low-charge

alarms.

i

2. Turn unit to ON position,and allow instrumentsufficientwarm-up

time. Verifythat samplepump is operable(if so equipped)when
m

analyzeris ON.

3. With the intakeassemblyin combustiblegas-freeambientair, zero

the meter by rotatingthe zero controluntil the meter reads 0

I percentLEL. Calibrateunit againstknown concentrationof a

calibrationgas by rotatingthe calibrationcontrol(spanor gain)

a until the meter reads the same concentrationas the known

standard. For those instrumentswith internalor non-adjustable

span, a calibrationcurve should be prepared,using concentrations
m

in the range expectedto be encountered. If necessary,adjust

alarm settingto appropriatecombustibilitysetting.
m_

4. Positionintakeassemblyor cell in close proximityto area in

m questionto get accuratereading. If alarm occurs,or if readings

reach the action levelsdesignatedin the safetyplan, personnel

m shouldevacuatearea. If instrumentmalfunctionoccurs,personnel
should evacuatearea.

Some importantfactorsto keep in mind duringuse are:

m o Slow sweepingmotionsof intakeor cell assemblywill help assure

that problematmospheresare not bypassed. Cover an area from

m floor (ground)to ceiling,or above breathingzone.

o Operationof unit in temperaturesoutsideof recommendedm
operating range may compromise accuracy of readings or damage the

instrument.
P

,i
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o Platinumfilamentdetectorsmay be poisoned(reduceding

sensitivity)by gases such as leadedgasolinevapors (tetraethyl

lead),sulfurcompounds(mercaptansand hydrogensulfide),and

siliconcompounds.

m
o Many combustiblegas detectorsare not designedfor use in

oxygen-enrichedor depletedatmospheres. If this conditionis

encounteredor suspected,personnelshouldevacuatethe area.

Speciallydesignedunits are availablefor operationin such

m atmospheres.

o An oxygendetectorshouldalwaysbe used in conjunctionwith
m

explosimeters.

all o Accuratedata dependson regularcalibrationand battery

charging. See operatingmanual.

o More than any other factor,effectiveutilizationof unit

requiresoperatorwith full understandingof operatingprinciples
and proceduresfor the specificinstrumentin use.

D
2.5 OxygenMeter

I Calibrationof an oxygenmeter is accomplishedaccordingto the following

protocol:

m

1. Make sure instrumentis clean and serviceable,especiallysample

linesand detectorsurfaces. Consultrecordson instrument

maintenanceto determineif detectorsolutionshould be changed.

Some instrumentswill need this serviceafter as littleas 1 to 2

m weeksof use.

P

d

m
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ms 2. Check batterycharge level. If in doubt, chargebatteryas

detailedin operatingmanual. Some units have charge level

indicatorswhile othershave alarmsthat will indicatea low
ms

charge.

ms
3. Verify that samplepump is operable(if so equipped)when analyzer

is on. Turn instrumenton and, using calibrationknob on

ms instrument,calibrateagainstfresh air (20.9percent02) by

aligningmeter needleat 20.9 percent. If unit is equippedwith

am alarm mode, set alarm at desiredlevel.

4. A quick field check can be accomplishedby exhalinginto the
ms

sensor,this shouldcause a definitedrop in 02 readingsand

activateany alarms. Allow for instrumentwarm-up, if necessary,

ms beforeenteringsite to take readings.

5. Position intake assembly or sensor in close proximity to area in

question to get accurate reading. If alarm occurs, personnel

ms should evacuate area, unless equipped with supplied air equipment

suitable for use in an IDLH atmosphere.

ms
Some important factors to keep in mind during use are:

up
o Slow sweepingmotionsmay assist in the preventionof bypassing

problemareas.

ms

o Operationof instrumentin temperaturesoutsideof manufacturer-

ms specifiedoperatingrange may compromiseaccuracyof readingsor

damageunit.

ms
o Presenceof known interferinggases,especiallyoxidants,can

affect readings(for examplethe EdmontModel 60-400Oxygen

D Monitorhas interferencesof the followinggases in

,_, concentrationsgreaterthan 0.25 percentor 2,500 ppm: S02,

II
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fluorine,chlorine,bromide,iodinesand nitrogenoxides). SeeI

the operatingmanual for unit being used.

m
o The oxygendetectorcan also be poisoned(decreasein

sensitivity)by exposureto variousgases. Some detectorsare
m

poisonedby concentrationof mercaptansand hydrogensulfide

greaterthan or equal to 1 percent. See operatingmanual for

(mm unit being used.

i o When relyingon alarm mode for warningsof oxygendeficient

atmospheres,a manual check of the alarm functionat regular

intervalsis recommended.
el

o Whereverapplicable,protectinstrumentwith a disposablecover

i to preventcontamination.

o Most unitswill have rechargeablebatterypacks that provide

continuousoperationfor 8 to 12 hours. Rechargingbatteries

i prior to expirationof the specifiedintervalwill insure

operationwhile on a site.

i
o More than any other factor, effective utilization of unit

requires operator with full understanding of operating principles

I and procedures for the specific instrument in use.

I 2.6 RadiationMeter

Calibrationof a radiationmeter is accomplishedin accordancewith the
ill

followinggeneralizedprocedures. The specificprotocolspresentedin the

instructionmanualsaccompanyingthe instrumentmust be consultedfor
mm

particularcalibrationprocedures.

D

mm
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m 1. Choose an instrumentor interchangeabledetectortube which is

correlatedto the radioactiveconstituentsanticipatedby the

investigationwork plans for the project.

2. Turn the selectorswitchto standbyor to the warm-uppositionand
m

allow the instrumentto warm-upfor one to two minutes. After

warm-up,turn the instrumentselectorswitch to the batterycheck

im positionand check the batterystrength.

n 3. Turn the range selectorswitch to the appropriatescale factor

(e.g.,IOOX, IOX, lX, O.1X) and check or calibrateinstrumentwith

a radioactivecheck source. Evaluatethe instrumentresponsein

relationto the calibrationsource,and tune the instrument

responseto match the calibration. Note: At a minimum,Coleman-
m

type lanternmantlesmay be used as a check source,since the

mantlesare coatedwith radioactivethoriumoxide.

4. Turn audio switchon, if an audio warningsignalis desired.

In Choosea needleresponseaction (fast/slow),and turn the range

selectorto the most sensitivesetting. The instrumentis now

ready to utilizein radiationsurveys.
I

mm

am

m

m

D

4
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- APPENDIXJ

LEVELSOF PROTECTIONFOR PERSONNEL

n

This appendixconsistsof Part 6 Levelsof Protection,from the United

W States EnvironmentalProtectionAgency's(EPA's)StandardOperatingSafety

Guides,July 1988.

R
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PART 6

LEVELS OF PROTECTION

41[

I. INTRODUCTION

m Response personnel must wear protective equipment when there
is a probability of contact with hazardous substances that
could affect their health. This includes vapors, gases, or
particulates that may be generated by site activities, and
direct contact with skin-affecting substances. Full facepiece
respirators protect lungs, gastrointestinal tract, and eyes
against airborne toxicants. Chemical-resistant clothing

m protects the skin from contact with skin destructive and
absorbable chemicals. Good personal hygiene limits or helps
prevent ingestion of material.

m
Equipment to protect the body against contact with known or
anticipated toxic chemicals has been divided into four

D categories according to the degree of protection afforded:

- Level A: Should be worn when the highest level of
respiratory, skin, and eye protection is needed.

i
- Level B: Should be worn when the highest level of

respiratory protection is needed, but a lesser degree of
Vm_ skin protection is needed.

- Level C: Should be worn when a lesser level of
-- respiratory protection is needed than Level B. Skin
g protection criteria are similar to Level B.

- Level D: Should be worn only as a work uniform and not
I on any site with respiratory or skin hazards. It

provides no protection against chemical hazards.

i The Levelof Protectionselectedshouldbe basedon the hazard
and risk of exposure.

m Hazard: Typeandmeasuredconcentrationof thechemical
substancein the ambient atmosphereand its
toxicity.

I Risk: Potentialfor exposure to substancesin air,
splashesof liquids,or other direct contact
with materialdue to work beingdone.

m

b
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In situationswhere the type of chemical,concentration,and
possibilitiesof contactare not known,the appropriateLevel

. of Protection must be selected based on professional
experience and judgment until the hazards can be better
characterized.

m Personnel protective equipment reduces the potential for
contact with toxic substances. Additionally, safe work
practices,decontamination,site entry protocols,and other

I safety procedures further ensure the health and safety of
responders. Together,these provide an integratedapproach

• for reducingharm to responsepersonnel.
I

IIl. LEVELSOF PROTECTION

A. Level A Protection

1. Personnelprotectiveequipment

- Pressure-demand,supplied-airrespiratorapproved
by the Mine Safetyand HealthAdministration(MSHA)
and NationalInstitutefor OccupationalSafetyand

m Health (NIOSH).Respiratorsmay be:

-- pressure-demand, self-contained breathing
apparatus(SCBA),or

-- pressure-demand,airline respirator(with an
escapebottlefor atmosphereswith, or having
the potential for, In_ediatelyDangerousto
Life and Health (IDLH) contaminant
concentrations).

- Fully encapsulatingchemical-resistantsuit

- Coveralls*,or

- Long cottonunderwear*

- Gloves (inner),chemical-resistant

- Boots, chemical-resistant,steel toe and shank.
(Dependingon suitconstruction,worn over or under

m suit boot)

- Hard hat* (undersuit)*
m

- Disposableglovesand boot covers*(Wornover fully
encapsulatingsuit)

g

m
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- Coolingunit*

a - 2-Way radio communications (inherently safe)

(*) optional

I
2. Criteria for selection

I Meeting any of these criteria warrants use of Level
A Protection:

- The chemical substance has been identified and
U requires the highest level of protection for

skin, eyes, and the respiratory system.

I - Substances with a high degree of hazard to the
skin are suspected to be present, and skin
contact is possible. Skin contact includes:

D splash, in_nersion, or contamination from
atmospheric vapors, gases, or particulates.

" - Operations must be conducted in confined,
poorly ventilated areas until the absence of
substances requiring Level A protection is
determined.

- Direct readings on field Flame Ionization
Detectors (FID) or Photoionization Detectors
(PID) and similar instruments indicate high

e levels of unidentified vapors and gases in the
air. (See Appendixes I and II.)

M
3. Guidance on selection

a. Fully encapsulating suits are primarily
_L designed to provide a gas or vapor tight

barrier between the wearer and atmospheric
contaminants. Therefore, Level A is generally

m worn when high concentrations of airborne sub-
stances that could severely effect the skin are
known or presumed to be present. Since Level
A requires the use of a self-contained
breathing apparatusmore protection is afforded
to the eyes and respiratory system.

I Until air surveillance data are available to
assist in the selection of the appropriate

D
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Level of Protection,the use of Level A may
have to be based on indirectevidenceof the
potential for a_mospheric contaminationor
other means of skin contact with substances

a havingsevereskin affectingproperties.

Conditionsthatmay requireLevelA protection
B include:

. - Confinedspaces: Enclosed,confined,or
I poorlyventilatedareasare conduciveto

build up of toxic vapors, gases, or
particulates.An entry into an enclosed
spacedoesnotautomaticallywarrantLevel

o A protection,but should serve as a cue
to carefullyconsider the justification

..... for a lowerLevel of Protection.

- Suspected or known highly toxic
substances: Varioussubstancesthat are
highly toxic, especially through skin

m absorption,require Level A. Technical
grade pesticides,concentratedphenolic
compounds,Poison "A" compounds,fuming

am corrosives,and a wide varietyof organic
solventsare of this type. Carcinogens,
and infectious substances known or
suspectedrobe involvedmay requireLevel
A protection. Field instrumentsmay not
be availableto detect or quantify air
concentrationsof thesematerials.Until
thesesubstancesare identifiedand their

I concentrations determined, maximum
protectionis necessary.

I - Visibleindicators:visibleairemissions
from leaking containersor railroador
truck tank cars, as well as smoke from

m chemicalfiresand others,indicatehigh
potentialforconcentrationsofsubstances
thatcouldbe extremerespiratoryor skin
hazards.

m
- Job functions:Initialsite entries are

generally walk-throughs in which
i instrumentsand visual observationsare

used to make a preliminaryevaluationof
the hazards.

O
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In initial site entries, Level A should
be worn when:

t

-- there is a probability for exposure
o, to high concentrations of vapors,

a gases, or particulates.

-- substances are known or suspected of
.... being extremely toxicdirectly to the
S skin or by being absorbed.

.... Subsequent entries are to conduct the many
I activities needed to reduce the

environmental impact of the incident.
Levels of Protection for later operations
are based not only on data obtained from

i the initial and subsequent environmental
monitoring, but also on the protective

.... properties of suit material as well. The
probability of.contamination and ease of
decontamination must also be considered.

Examples of situations where Level A has been
m worn are:

- Excavating soil to sample buried drums
m suspected of containing high

concentrations of dioxin.

- Entering a cloud of chlorine to repair avalve broken in a railroad accident.

.... - Handling and moving drums known to contain
S oleum.

_ - Respondingto accidentsinvolvingcyanide,

8 arsenic, and undiluted pesticides.

...... b. The fully encapsulating suit provides the
N highest degree of protection to skin, eyes,

and respiratory system given that the suit
,_, material resists chemicals during the time the
i suit is worn. While Level A provides maximum

protection, all suit materials may be rapidly
permeated and degraded by certain chemicals.

..... These limitations should be recognized when
R specifying the type of fully encapsulating

suit. Whenever possible, the suit material

a
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shouldbematchedwiththesubstanceitisused

to protectagainst.

B. LevelB Protectiona

i. Personnelprotectiveequipment

a - Pressure-demand, supplied-air respirator
(MSHA/NIOSHapproved).Respiratorsmay be:

a -- pressure-demand,self-containedbreathing
apparatus,or

-- pressure-demand,airlinerespirator(with
m escape bottle for IDLH or potentialfor

IDLH atmosphere)

m - Chemical-resistantclothing(includes:overalls
and long-sleevedjacketor hooded,one or two-
piece chemical-splash suit or disposable
chemical-resistant,one-piecesuits)

m
- Long cottonunderwear",or

O - Coveralls*

- Gloves (outer),chemical-resistant

- Gloves (inner),chemical-resistant

- Boots (outer),chemical-resistant,steel toe
I and shank

- Boot covers (outer), chemical-resistant

D (disposable)"
- Hard hat (faceshield*)

- 2-Wayradiocommunications(inherentlysafe)

(*) optional
m

2. Criteriafor selection

m Meeting any one of thesecriteriawarrantsuse of
LevelB protection:

m
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i
- The type and atmospheric concentration of toxic

substances has been identified and requires a
high level of respiratory protection, but less
skin protection than Level A. These would be:

-- Atmospheres with IDLHconcentrations, but
a the substance or its concentration in air

does not represent a severe skin hazard,
or

S -- Chemicals or concentrations involved do
not meet the selection criteria permitting
the use of air-purifying respirators.

- The atmospherecontains less than 19.5% oxygen.

- It is highly unlikely that the work being done
w will generate high concentrations of vapors,

gases or particulates, or splashes of material
that will affect the skin.

U
- Atmospheric concentrations of unidentified

vapors or gases are indicated by direct
m readings on instruments such as the FID or PID

or similar instruments, but vapors and gases
are not suspected of containing concentrations
of skin toxicants. (See Appendixes I and II.)

3. Guidance on selection

a. Level B does not afford the maximum skin (and
eye) protection as does a fully encapsulating
suit since the chemical-resistant clothing is

s not considered gas, vapor, or particulate
tight. However, a good quality, hooded,
chemical-resistant, one-piece garment, with
taped wrist, ankles, and hood does provides a
reasonable degree of protection against
splashes of liquids and lower concentrations
of chemicals in the ambient air.

m
At most abandoned, outdoor hazardous waste
sites, ambient atmospheric gas or vapor levels

m usually do approachconcentrationssufficiently
high to warrant Level A protection. In all but
a few circumstances, Level B should provide the
protection needed for initial reconnaissance.s

g
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Subsequent operations require a re-evaluation
of Level B protection based on the probability

, of being splashed by chemicals, their effect
on the skin, or the presence of hard-to-detect
air contaminants. The generation of highly
toxic gases, vapors, or particulates, due to

s the work being done must also be considered.

b. The chemical-resistant clothing required in
I Level B is available in a wide variety of

styles, materials, construction detail, and
permeability. One or two-piece garments are
available with or without hoods. Disposable
suits with a variety of fabrics and design
characteristics are also available. Taping
joints between the gloves, boots and suit, and

m between hood and respirator reduces the
possibility for splash and vapor or gas
penetration, but is not a gas tight barrier.

g These factors and other selection criteria all
affect the degree of protection afforded.
Therefore, a specialist should select the most

D effective chemical-resistantclothing based on
the known or anticipated hazards and job
function.

O Level B equipment does provides a high level
of protection to the respiratory tract.
Generally, if a self-contained breathing
apparatus is required, selecting chemical-
resistant clothing (Level B) rather than a
fully encapsulating suit (Level A) is based on

i the need for less protection against known or
anticipated substances affecting the skin.
Level B skin protection is selected by:

R - Comparing the concentrations of known or
identified substances in air with skin
toxicity data.

m
- Determining the presence of substances

that are destructive to or readily
absorbed through the skin by liquid
splashes,unexpectedhigh levels of gases,
vapor, or particulates, or by other means
of direct contact.

m
- Assessing the effect of the substance (at

its measured air concentrations or

I
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potential for splashing) on the small
areas left unprotected by chemical-
resistant clothing. A hooded garment,

S taped to the mask with boots and gloves
taped to the suit, further reduces the
area for potential skin exposure.

I c. For initial site entry and reconnaissance at
an open site, approaching whenever possible
from upwind, Level B protection (with good

le quality, hooded, chemical-resistant clothing)
should protect response personnel, providing
the conditions described in selecting Level A

1 are known or judged to be absent.

C. Level C Protection
m

i. Personnel protective equipment

i - Air-purifying respirator,full-face,canister-
equipped (MSHA/NIOSH approved)

- Chemical-resistant clothing (includes:
1 coveralls or hooded, one-piece or two-piece

chemical splash suit oi-chemical-resistanthood
and apron; disposable chemical-resistant
coveralls)

- Coveralls*, or

1 - Long cotton underwear*

- Gloves (outer), chemical-resistant

- Gloves (inner), chemical-resistant

- Boots (outer), chemical-resistant, steel toe
1 and shank

- Boot covers (outer), chemical-resistant
l (disposable)*

- Hard hat (face shield*)

I - Escape mask*

- 2-Way radio communications (inherently safe)

(*) optional

6-9
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2. Criteria for selection

Meeting all of these criteria permits use of Level
W C protection:

- Oxygen concentrations are not less than 19.5%
by volume.

- Measured air concentrations of identified
substances will be reduced by the respirator
below the substance's threshold limit value
(TLV) and the concentration is within the
service limit of the canister.

m
- Atmospheric contaminant concentrations do not

exceed IDLH levels.

i - Atmospheric contaminants, liquid splashes, or
other direct contact will not adversely affect
any body area left unprotected by chemical-

i resistant clothing.

- Job functions do not require self-contained
breathing apparatus.

m

- Direct readings are a few ppms above background
on instruments such as the FID or PID. (See
Appendices I and II.)

3. Guidanceon selection

a. LevelC protectionis distinguishedfrom Level
B by the equipment used to protect the

b respiratorysystem,assumingthe same type of
chemical-resistantclothingis used. The main
selection criterion for Level C is that
atmosphericconcentrationsand otherselection

D criteria permit wearing air-purifying
respirators.

i The air-purifyingdevice must be a full-face
respirator(MSHA/NIOSHapproved)equippedwith
a canister suspendedfrom the chin or on a
harness. Canistersmust be able to removethe
substancesencountered. Half-masksor cheek
cartridgeequipped,full-facemasks shouldbe

6-i0
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used only with the approval of a q_alifled
health and safetyprofessional.

In addition,a full-face,air-purifyingmask
can be used only if:

m
- Substancehasadequatewarningproperties.

- Individualpassesa qualitativefit-test
i for =he mask.

- Appropriatecartridge/canisteris used,
and its service limit concentrationis
not exceeded.

i - Siteoperationsare not likely_o generate
unknown compounds or excessive
concentrations of already identified
substances.

b

b. An air surveillanceprogram is part of all
response opera,ions when a_spherlc

t contaminationis known or suspected.It is
particularly important that the air be
_horoughlymoni_oredwhenpersonnelarewearing

es air-purifying respirators. Periodic
surveillanceusingdirect-readinginstruments
and air sampling is needed to detect any
changesin air qualitynecessitatinga higher
levelof respiratoryprotection.

¢. Level C prate.floewtth a full-face, alr-purlfylngrespl-
i rator sBould be we_ routinely tn in atnesphere _ly after

the type of alr €ontanJnant is tdenttfie_l, concentrations
measuredand the criteria for wearing atr-puri_tng respt-
rator rot. A =eciKicm on con_%nuous weazing of

W _evel C must Me made after aeeessinq all safety
consideratiee_,inclua_Lnq:

D

- The presence of (or potential for) organic
or inorganic vapors or gases against which

m a canister is ineffective or has a short
servicelife.

m - The known(or suspected) presence in air
of substanceswith low TLVs or IDMI
levels.

I

m
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- The presence of particulates in air.

- The errors associated with both the
instruments and monitoring procedures
used.

m

- The presence of (or potential for)
substances in air which do not elicit a

m response on the instrument used.

- The potential for higher concentrations
in the ambient atmosphere or in the air

g adjacent to specific site operations.

d. The continuous use of air-purifying
respirators (Level C) must be based on
the identification of the substances

contributing to the total vapor or gas
concentration and the application of
published criteria for the routine use of
air-purifying devices. Unidentified

Is ambient concentrations of organic vapors
or gases in air approaching or exceeding
a few ppm above background require, as a
minimum, Level B protection.

D. Level D Protection

i. Personnelprotectiveequipment
N

- Coveralls

- Gloves*
mm

- Boots/shoes, leather or chemical-resistant,
steel toe and shank

m
- Safetyglassesor chemicalsplashgoggles*

- Hard hat (faceshield*)i

- Escapemask*

i

IN
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%___ 2. Criteriafor selection
Meetingany of these criteriaallows use of Level

m D protection:
- No contaminantsare present.

m - Work functionsprecludesplashes,immersion,
or potentialfor unexpectedinhalationof any
chemicals.

m

LevelD protectionis primarilya work uniform. It
can be worn only in areas where there is no

i possibilityof contactwith contamination.

III. PROTECTIONIN UNKNOWNENVIRONMENTS
m

In all incidentresponse,selectingthe appropriatepersonnel
protectiveequipmentis one of the first steps in reducing

qm healtheffectsfromtoxicsubstances.Untilthe toxichazards
at an incident can be identified and personnel safety measures
commensuratewith the hazardsinstituted,preliminarysafety
requirementsmust be based on experience, judgment, and
professionalknowledge.

Of primary concern in evaluating unknown situations are
atmospherichazards. Toxic concentrations(or potential
concentrations)of vapors,gases,and particulates;lowoxygen
content;explosivepotential;and thepossibilityof radiation

I exposure all representimmediate atmospherichazards. In
addition to making air measurements to determine these
hazards,visual observationand reviewof existingdata can
help determinethe potentialrisksfrom othermaterials.

w
Once immediatehazards,otherthan toxicsubstanceshavebeen
eliminated,the initial on-site survey and reconnaissance

m continues. Its purpose is to further characterizetoxic
hazards and, based on these findings, refine preliminary
safety requirements. As data is obtained from the initial
survey,the Level of Protectionand other safetyprocedures

Q are adjusted. Initial data also provide informationupon
which to base furthermonitoringand samplingrequirements.
No one method can determine a Level of Protectionin all

i unknown environments. Each situation must be examined
individually.

Q
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IV. ADDITIONALCONSIDERATIONSFOR SELECTINGLEVELSOF PROTECTION

Other factors which should be consideredin selecting the
appropriateLevel of Protectionare:

I
A. Heat and PhysicalStress

The use of protectiveclothingand respiratorsincreases
m physical stress, in particular, heat stress on the

wearer. Chemicalprotectiveclothing greatly reduces
naturalventilationand diminishesthe body'sabilityto
regulate its temperature. Even in moderate ambient
temperatures,the diminishedcapacity of the body to
dissipateheat can result in one or more heat-related
problems.

D
All chemicalprotectivegarmentscan be a contributing
factor to heat stz_ss. Greater susceptibilityto heat

m stressoccurswhen protectiveclothingrequiresthe use
of a tightly fitted hood against the respiratorface
piece,or when glovesor boots are tapedtc the suit.As
more body area is covered, less cooling takes place,
increasingthe probabilityof heat stress. Wheneverany
chemical-protectiveclothing is worn, a heat stress
recoverymonitoringprogram must occur. (See Part 7,

m Stress).

Wearingprotectiveequipmentalso increasesthe risk of

accidents.It is heavy,cumbersome,decreasesdexterity,agility, interfereswith vision, and is fatiguingto
wear. Thesefactorsall increasephysicalstressand the
potentialfor accidents.In particular,the necessityof

i selectingLevel A protectionshouldbe balancedagainst
the increasedprobabilityof heat stressand accidents.
Level B and C protection somewhat reduces accident
probability because the equipment is lighter, less
cumbersome,and visionproblemsare less serious.

B. Air Surveillance
o

A programmust be establishedfor routine,periodicair
surveillance.Withoutan air surveillanceprogram,any
atmosphericchangescould go undetectedand jeopardize

m responsepersonnel. Surveillancecan be accomplished
with various types of air pumps and filteringdevices
followedby analysisof the filteringmedia; portable

I real-timemonitoringinstrumentslocated strategically
on-site;personaldosimeters;and periodicwalk-through
by personnelcarryingdirect-readinginstruments. (See
Part 10, Air Surveillance).

_., 6-14
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C. Decision-Logic for Selecting Protective Clothing

No adequate criteria, similar to the respiratory
I protection decision-logic, are available fforselecting

protective clothing. A concentration of a k _wn substance
in the air approaching a TLV or permissible exposure

O limit for the skin does not automatically warrant a fully
encapsulating suit. A hooded, high quality, chemical-
resistant suit may provide adequate protection. The
selection of Level A over Level B is a judgment that
should be made by a qualified individual considering the
hazards and risk.

D Hazards: The physical form of the potential contaminant
must be considered. Airborne substances are
more likely to contact personnel wearing non-
encapsulating suits, which are not considered
gas or vapor tight. Liquids contacting the skin
are generally considered more hazardous than
contact with vapors, gases and particulates.

i
Effect of the contaminant on skin:

- highlyhazardous substancesare those thati
are easily absorbed through the skin
causing systemic effects, or that cause

severe skin destruction.
- less hazardous substances are those that

are not easily absorbed through the skin
D causing systemic effects, or that do not

cause severe skin destruction

Risk: Concentration of the contaminant: The higher
the concentration, the higher the probability
of injury.

S
Work function: Site work activities dictate
the probability of direct and indirect skin
contact.

m

Instability of the situation: A higher Level
of Protection should be considered when there

D is a probability of a release involving vapor
or gases, splashes or immersion in liquids, or
through the loss of container integrity.

6-15
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D. AtmosphericConditions

Atmosphericconditionssuch as stability,temperature,
wind directionand wind velocity,as wellasbarometric
pressuredeterminethe behaviorof contaminantsin air

m or the potentialfor volatilematerialbeing release4
intothe air. Theseparametersshouldbe consideredwhen
determining the need for and Level of Protection
required.g

E. Work in the ExclusionZone

I For operationsin the ExclusionZone (areaof potential
contamination),differentLevels of Protectionmay be
selected, and various types of chemical-reslstant
clothingworn. Thisselectionwouldbe basedon measured
air concentrations,the job function,the potentialfor
skin contactor inhalationof thematerialspresent,and
abilityto decontaminatethe protectiveequipmentused.
(See Part 8, Site Control- Work Zones).

G. EscapeMasks

I Carryingan escape, self-containedbreathingapparatus
of at least five minuteduration,is optionalin while
wearingLevelC or LevelD protection. For initialsite
entry,a specialistshoulddetermine,on-a-case-bybasis,
whether they should be carried, or be strategically
located in areas that have higher possibilitiesfor
harmfulexposure.

V. VAPOR OR GAS CONCENTRATIONSAS INDICATEDBY DIRECT-READING
I INSTRUMENTS

Instrumentssuch as the FID and PID can be used to detectthe
presenceof many organic vapors or gases either as single

4m compoundsor mixtures.Dial readingsare freq%Lentlyreferred
_o, especiallywith unidentifiedsubstances,as total vapor
and gas concentrations(in p_). More correctly,they are

m deflectionsof the needleon thedial indicatingan instrument
responseand do not directlyrelateto the totalconcentration
in the air. As a guide to selectingLevelsof Protection,
based on dial readings,the followingvaluescouldbe used.

m They must not be used as the sole criteriafor selecting
Levelsof Protection.

Q

g
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APPENDIXK
NAVYRESPONSESTO COMMENTSFROMTHE

m DEPARTMENTOF HEALTHSERVICES

The following paragraphs provide the Navy's responses to the comments by

the California Department of Health Services (DHS) on the Health and Safety

Plan (Volume 2) of the Remedial Investigation/Feasibility Study (RI/FS)

Work Plan for Naval Air Station Alameda.

m Comment I (Page 5, Section 2.0)

Bullet 3, Identify the overall project responsibilities of the HSO
including the extent of authority to correct health and safety problems at

the site.
B

Response I
m

Bullet 3 has been revised to show that the HSOhas responsibility to

m d conduct health and safety inspections and to order corrective actions. In

imminently dangerous situations, the HSOcan order a cessation of
activities.D

Comment2 (Page 16, Section3.2, Paragraph3)
I

Specifythe type of sound level measuringdevice to be used (ie,octave

m band analyzer, sound level meter, etc).

m The proposed sound sampling strategy is ambiguous. Howwill worker hearing

protection be managed when working in operational aircraft areas? The text

states that "... monitoring will be conducted when information indicatesg
worker exposure may equal or exceed an 8-hour TWAof 85dB." What type of

information will be collected if monitoring is not taking place? DHS
s

suggests that noise monitoring be implemented prior to work at each site

and during work efforts.

i
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Response 2

g

Paragraph 3 has been changed to describe the instruments to be used in pre-

activity noise level surveys (sound level meter) and during the work phase

(noise dosimeter).

The sampling strategy is described on page 20, Section 5.0, Paragraph 2 and

now reflects DHS's request for prework noise surveys and personal

m monitoring during site work.

Comment3 (Page 17, Section 3.2, Paragraph 5)

Will radiation testing include sampling for alpha, beta, and gamma?m

Response 3

Paragraph 5 has been amendedto clarify that alpha, beta, and gamma

In radiation will be included in the survey.

m Comment4 (Page 20, Section 5.0, Paragraph I)

Line 2 indicates that the HS0 will judge when to begin monitoringm
activities. What is the basis for judgement? Potential hazards based on

historical records, visual confirmation/discolored soil, odors? Will real-
D

time sampling will [SIC] be conducted while drilling borings and monitor

wells? Describe the anticipated monitoring program for each site.
I

Employee monitoring does not appear to include Operator Breathing Zone

m (0BZ) monitoring. Pumps and collection media (ie, charcoal filters, midget

impingers, etc.) are not mentioned. Please describe, as above, the type of

OBZmonitoring to be done for the specific sites.D

B
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Response 4

U

Paragraph I has been changed to address this comment. The changes show

that monitoring will be under the direction of the HSOand will bem
conducted at the start of each site or new activity. The HSOmay use his

judgement to end monitoring if data collected indicates there is no

exposure.

w A bullet identifying personal sampling pumps as part of the sampling

equipment has been added, and personal monitoring has been added to the

m protocol. Appendix A has been modified to include the personal monitoring

requirements for each location.

Comment5 (Page 21, Section 5.1)

I
The description given on page 23 under Level B protection part e) Radiation

monitoring...states that DHS, Radiological Health and Environmental Healthao'
m Unit will be notified if radiation measures greater than 2 mRem/hr.

Include the description in the radiation sections for Level D and C

am Protection.

m Response 5

The radiation sections for Level D and C have been changed to include the
m

notification requirement at 2 mRem/hr.

u Comment6 (Page 26, Section 8.0, Paragraph 2)

u Line 4, Decontamination and storage of respirators. Respirators should not

be cleaned in the same soap and water solution used to decontaminate work

boots, hard hats or other protective equipment. Specify that a separateD

container of soap and water solution will be used to clean respirators.

m
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Response 6
D

Paragraph 2 has been changed to clarify the decontamination procedure and

a ensure that separate stations and wash facilities are provided for outer

garments, boots and gloves, respirators, and field personnel.

m

Appendix E gives detailed instructions on decontamination procedures and

Appendix D (Respiratory Protection Program) provides guidelines in properu
cleaning and storage techniques.

u Comment7 (Page 33, Section 11.0, Paragraph I)

i Periodic on-site safety meetings are unacceptable. Hold site safety

meetings daily. Tailgate meetings are essential to keep site personnel

informed on safety issues and prepared for emergency situations.

d Response 7

Periodic on-site safety meetings have been changed to daily on-site safety

g meetings.

Im Comment8 (Page 36, Section 13.0)

I Add another bullet for Radiation Surveys.

Response 8
W

Another bullet for Radiation Surveys and the documentation procedures has

been added.

m Comment9 (Appendix A, Page A-I, Area 97)

What is the radiation hazard at this site?

D
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m
Response9

m Radiationwas listed under the physicalhazardsby error. There is no

specialor unusualradiationhazardanticipated. Radiationhas been

deletedfrom the physicalhazards.

Comment 10 (AppendixC)

Althoughnot required,DHS recommendsthat the EmergencyInformationbe
mm

placed in the very front of the Health and Safety Plan for quick reference

in the case of an emergency.
m

Response10

m

The EmergencyInformationwill be placed in the front of the Health and

_f' Safety Plan and also in AppendixC of the plan In addition,the emergencyqll

informationwill be posted for quick referenceat the site office.

g
Comment 11 (AppendixI, Page I-4)

m Pg. I-4. The OVA shouldbe checkedfor drift at noon and at the last

samplingof the day. The noon and last check should involvethe sampling

m of the known standardused duringthe morningcalibrationand recordingthe

results.

Response11

m
Paragraph! of page 1-4 has been changedto includeinitial,midday, and

postworkcalibrationchecks.
Im

The Navy's responsesto the 11 commentsfrom DHS have been outlined above.

In additionto these responses,some additionalamendmentshave been made

•I_ to the healthand safety plan to reflectchangesin personneland to

I
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K-6

i further clarify issues raised in the comments of April 27, 1989. These

amendments include minor additions to the text and appendices as follows:

S
I. Paragraph 2 of Section 5.0 has been added to further clarify noise

monitoring and sampling strategies.
i

2. A new section, 2.0, has been added to Appendix D to describe the

m complete respirator decision logic developed under Occupational

Safety and Health Act's standards, and a new section was added to

i the existingtext of AppendixD to clarifythe proper cleaning,

maintenance,and storageof respiratoryprotectiveequipment.

m
3. An error was noted in AppendixE where the incorrectmaterialwas

referencedfrom the National Instituteof OccupationalSafety and

I Health'sNIOSH OccupationalSafety and Health GuidanceManual for

HazardousWaste Site Activities. Pages 8-18 to 8-20 have been
4

I omittedand replacedwith the same manual'sAppendixD, "Sample

DecontaminationProcedurefor Three Typical Levelsof Protection."

m

4. Appendix I, "EmployeeMonitoringEquipmentCalibration

Procedures,"has been added.

D

mm

m

mm

i
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